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Tilt  Renend  view  cxprcsst-cl  in  tiic  preface  to  the  second  edition 
of  this  work,  tlint  thf  pmfe^ioii  at  large  wan  l>e»)miiit;  increasingly 
tnterettted  in  the  sultject  of  gastfociitiTwlogj',  has  hwn  amply  con- 
Bnn«tl  by  the  coU  for  a  tJtird  edition.    Every  phydcian  should  be 
Mt|tiainte<),  if  not  with  all  the  details  set  forth  herein,  at  least 
witli  the  fact  tliut  di^ea^s  of  tlie  digestive  organs  can  he  ncourutely 
diaguosed  and  the  pnwpect  of  reeovery  tlicreby  vcrj'  materially 
enhanced.     Moreover,  while  personal  instruction  is  the  ideal  train- 
ing inethiwl,  the  ho|>e  entertained  by  the  author  that  the  text  and 
tke  ilhi^tritlionK  sccom{Minying  it  would  place  nt  llic  command  of 
the  practitioner  a  fair  proportion  of  the  results  attained  hy  special 
research  has  been  more  than  justified  by  the  history  of  the  two 
pitvious  edition:?.    In  tlic  interests  of  medical  science  this  demand 
of  tlie  prufessioi)  for  definite  information  is  satisfying  in  a  larger 
lease  thmji  merejy  an  author's  gratilicatiou. 

Seven)  new  colorei!  plates,  roentgenograms,  engraviogs  and  a 
conskknUe  aniount  of  new  material  have  been  incorporated  in 
tba  edttian,  reflecting  the  progress  tliat  has  Iteen  made  in  recent 
;nn  in  this  branch  of  medicine;  and  several  matters  which  rnuld 
Kily  Iw  outlined  in  previous  editions  have  btx-n  iiuule  the  subject 
<rffltr(iule<l  discussion. 

The  plan  of  the  work,  as  hefore,  follows  the  phywiologlc  path 
<<  tie  digestive  tract.  U-giiniing  with  diseases  of  the  mouth,  nnd 
Uling  up  in  succession  the  pharynx,  esophagus,  stomacrh,  liver, 
|d  bladder,  bile  duets,  pancreas,  sinntl  intestine,  vermiform 
iffatdix,  cectun,  colon,  sigmoid  flexure,  rectiun,  and  anus.  The 
nilior  ha»  attempted  to  put  before  the  practitioner,  in  an  orderly, 
WMCDtivc  manner,  the  diagnosis  and  treatment  of  digestive 
oMuea,  and  to  make  a^'ailnhlc  all  the  resources  at  his  command, 
laot  is  an  unfortunnle  tendency  nowadays  to  isolate  the  consid- 
tntion  of  diHiLM-»  of  tlie  digestive  organs  fn>m  the  great  body  of 
nttnui  medicine.    But  there  is  a  direct  connection  between  the 
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functions  of  the  digeative  tract  and  the  functions  of  other  organs, 
and  this  fact  of  iiiteniependence  is  of  prime  significance  in  gastro- 
enterolo^ic  pathology'.  The  author  has  endeavored  to  reaflfirm 
the  intimate  relationship  Iwtweeii  gastroenterology-  and  the  other 
branches  of  internal  medicine. 

Xo  subject  has  proKted  more  by  the  modern  spirit  of  scientific 
research  than  the  diagnosis  and  treatment  of  diseases  of  the  diges- 
tive organs.  Many  new  methods  of  investigation,  physical,  chem- 
ical, microscopical  and  clinical,  have  shariwned  our  visicm  and 
given  us  certainty  in  dealing  witli  obscure  pathologic  pn)cesses. 
Without  the  least  inclination  to  discourage  research,  but  rather 
with  a  profound  desire  to  stimulate  it,  the  author  has  striven  to 
eliminate  abstract  theories  and  to  present  to  the  practitioner  oidy 
the  practical,  the  trustworthy  and  the  helpful.  The  book  is 
intended  not  only  as  an  aid  to  the  specialist  in  diseases  of  the 
digestive  organs,  hut  also  as  a  reafiy  reference  work  for  the  general 
practitioner  and  surgeon. 

The  physiology  of  digestion  has  been  consideretl  from  the  ^■iew- 
IKiint  of  the  clinician  rather  than  from  that  of  the  physiologist; 
and  attention  has  been  given  to  recent  progress  in  the  study  of 
internal  secretions,  which  ha;=  contributed  much  to  our  knowledge 
of  the  ])hyHi(il<igy  of  digestion. 

The  stomach  tube  aH<l  the  qualitative  and  quantitative  analyses 
which  disclose  the  actual  condition  of  the  gastric  functions  have 
become  a  necessity  in  the  diagnosis  of  digestive  ilisorders.  Space 
ha.s  bet^n  devoted  to  many  tests  and  reactions  for  the  diagnosis  of 
carciiiomii,  such  as  the  WolH'-Iunglnins,  Abdcrhalden,  (ilu/inski, 
Salomon,  tryi)t(ipliaTi,  iK'nnib'tir,  antitryptic,  iniostagniin,  eyto- 
diagiiD.stic,  blodd-sugar  tolerance,  and  others. 

By  the  use  uf  the  dniMlciial  tube  the  contents  iif  the  dnncleiunn 
have  become  available  and  subject  fo  analysis,  as  in  the  (■as<-  of 
the  gastric  contents.  A  chji]>ter  is  devoted  to  the  employment  of 
the  tube  for  draining  the  gall  liladder  and  bile  duets,  duodenal 
lavage,  duodenal  feeiling,  removal  of  the  duodenal  contents,  and 
examination  of  the  latter.  The  several  duiHlcTia!  tubes  in  use.  each 
with  its  own  iulvantages,  are  full.v  described.  With  ref<Tciu-e  to 
examination  of  the  duodenal  enzymes,  their  reactinus  in  health  and 
disea.se  are  shown  in  colored  plates,  so  that  the  practitioner  eiin 
easily  check  up  his  tests. 

Recent  methods  of  examining  the  feces  to  detcrndne  the  condi- 
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tion  of  the  intestinal  function  are  indispensable  to  the  physician 
who  would  deal  successfully  with  affections  of  the  digestive  organs. 
These  new  procedures  are  particularly  valuable  in  cases  in  which  the 
subjective  sensations  or  symptoms  are  indistinct  or  absent.  With 
the  diagnostic  technic  now  available  for  the  examination  of  the 
fwes  after  a  test  diet,  we  can  determine  the  origin,  formerly  obscure, 
o!  many  dbturbances  of  the  intestine.  The  diagnostician  is  now 
ible  to  detect  the  more  minute  disturbances  of  absorption,  secre- 
tion and  motility,  and  institute  rational  treatment.  The  test-diet 
stool  findings  in  each  one  of  the  diseases  of  the  digestive  organs 
are  fully  explained  in  due  order. 

Roentgenography  of  the  esophagus,  stomach  and  intestine  shows 
location,  relations,  form,  dimensions  and  muscular  functions  of 
these  organs.  The  Roentgen  ray  has  brought  an  element  of  exact- 
Qess  into  diagnosis,  making  explorator>'  laparotomy  often  unncces- 
san-.  One  chapter,  equipped  with  copious  illustrations,  is  devoted 
to  this  important  subject.  For  the  roentgenograms  I  am  indebted 
to  Dr.  P.  M.  Hickey  and  Dr.  W.  A.  Evans,  of  this  city. 

Dietetic  treatment  in  its  various  subdivisions  is  dealt  with,  and 
in  the  discussion  of  the  treatment  of  each  pathologic  condition 
the  respecti\e  dietarj'  directions  are  given.  Besides  details  as  to 
the  ini[K)rtance  of  the  vitamins,  comprehensive  tables  of  caloric 
valiio  are  included  in  this  section  of  the  work.  One  chapter  has 
liet-n  devote<l  to  diet  in  typhoid  fever,  with  special  reference  to 
the  hifh  cainric  feeding  now  favored  by  many  clinicians. 

The  principles  and  the  details  of  massage  of  the  stomach  and 
intestine  deserve  special  consideration.  The  technic  of  massage  is 
minutely  (jescriiiwl  and  the  manipulations  illustrated. 

i'onvincetl  of  the  importance  of  hydrotlierapeutic  measures  the 
effi<a<y  of  which  depends  on  temperature,  metluKl,  timeliness, 
diirdiion,  etc.,  the  author  has  presented  them  as  fully  as  the  scope 
■  •f  the  volume  i)emiitted,  and  has  added  practicable  suggestions 
f<T  the  use  of  packs,  baths,  compresses,  an<l  douches. 

Mineral  waters  represent  a  considerable  part  of  gastro-intestinal 
iht-rapy.  Though  the  American  waters  are  fairly  well  known,  they 
an*  not  fully  appreciate*!.  It  Is  not  nec'essary  that  a  patient  lie 
■*-iit  across  the  seas  for  something  that  can  be  secured  at  home. 
Tlif  author  has  given  in  brief  compass  a  list  of  native  anil  foreign 
water*  available  for  use  in  gastro-iiitestiiial  aH'eetioiis,  together 
with  rccommentlations  in  regard  to  their  use. 
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The  moist  heat  prevailing  in  the  mouth  furnishes  a  most  favor- 
able condition  for  the  growth  of  microorganisms.  Such  diseases 
as  syphilis,  tuberculosis,  leukoplakia,  stomatitis,  and  affections  of 
the  tongue,  tonsils,  salivary  glands,  salivary  ducts,  alveolar  pro- 
cesses, lips  and  gums,  make  the  mouth  a  focus  of  infection.  During 
mastication  the  bacteria  are  squeezed  out  of  the  pathologic  tissue 
and  carried  with  the  food  into  the  stomach  and  intestine.  Recent 
experiments  on  the  lower  animals  prove  that  the  intravenous 
injection  of  specific  microorganisms  cultivated  from  the  tonsils 
and  apical  abscesses  of  the  teeth  may  induce  gastric  and  duodenal 
ulcer,  cholangitis,  cholecystitis,  pancreatitis,  appendicitis,  myo- 
carditis, arthritis,  goiter,  and  enlarged  glands.  Focal  infection  is 
certainly  a  predominating  factor  in  the  etiology  of  many  gastro- 
intestinal diseases.  Hence  the  great  importance  of  the  early 
detection  and  treatment  of  variations  from  the  normal  in  the  vesti- 
bule of  the  digestive  tract. 

The  diagnosis  and  treatment  of  the  many  pathologic  changes  of 
the  esophagus  have  been  greatly  advanced  by  new  methods.  They 
can  now  be  diagnosed  by  means  of  bougies,  the  esophagoscope,  and 
the  Roentgen  ray.  Through  the  esophagoscope  we  can  apply  local 
treatment  directly  to  the  esophagus.  Varieties  of  esophagitis, 
ulcers,  neoplasms,  strictures,  spasms,  diverticula,  dilatation,  rup- 
ture, perforation,  malacia,  hemorrhage,  neuroses,  parasites  and 
foreign  bodies,  are  discussed  in  the  chapter  on  diseases  of  the 
esophagus. 

It  is  often  difBcult  to  establish  the  diagnosis  of  a  nervous  or 
functional  derangement  of  the  digestive  organs;  an  understanding 
of  the  vegetative  nervous  system  is  here  of  great  assistance. 
These  nerves  can  be  stimulated  and  inhibited  by  certain  medica- 
ments. In  connection  with  this  subject  the  opposing  conditions, 
vagotonia  and  sympathicotonia,  are  elaborated  and  their  important 
signs  and  symptoms  tabulated.  Pharmacodynamic  and  physiologic 
tests  for  the  diagnosis  of  disturbances  of  the  vegetative  nervous 
system  are  given  in  detail,  so  that  the  clinician  may  he  enabled  to 
employ  them  readily.  Neuroses  of  the  digestive  organs  resulting 
in  motor  disturbances,  sensory  disturbances,  and  secretory  disturb- 
ances, are  discussed. 

Besides  the  several  chapters  on  gastric  disorders  classed  as 
neuroses,  attention  is  given  to  gastritis,  motor  insufficiency,  gastric 
ulcer,  gastric  and   intestinal  hemorrhage,  erosions,  perigastritis, 
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uteriosclerosis,  syphiib,  tuberculosis,  and  tumors  of  the  stomach, 
m  separate  chapters. 

Recent  discoveries  have  shown  that  the  hver  and  pancreas 
possess  manifold  functions  in  the  economy  of  metabolism.  An 
injury  to  their  structure  brings  about  a  functional  disturbance. 
The  clinical  ensemble  of  diseases  of  the  livef,  gall  bladder  and 
pancreas  has  been  brought  into  clearer  light,  and  the  medical  treat- 
ment broadened  by  rational  methods.  Chapters  XXXIII,  XXXIV 
»nd  XXXV  contain  a  summary  of  present-day  knowledge  on  this 
subject. 

In  the  chapter  devoted  to  gastroenteroptosis  the  complications 
of  kinks,  bends,  loops,  redundancy,  adhesions,  bands,  membranes, 
tad  CECUM  MOBILE  are  considered.  In  addition  to  the  physical, 
electrotherapeutic,  hydrotherapeutic,  mechanical  and  medicinal 
trestinent  of  gastroenteroptosis,  hyperalimentation  is  discussed  in 
detail. 

Separate  chapters  cover  the  important  subjects  of  acute  entero- 
colitis, chronic  enterocolitis,  enteritis  membranacea,  chronic  diar- 
rhea, and  chronic  constipation.    The  subject  of  chronic  constipa- 
tion has   been   divided   into    atonic,   spastic,   and    fragmentary. 
Because  of  its  importance,  a  chapter  is  devoted  to  duodenal  ulcer. 
Catarrhal,  follicular,  tubercular  and  syphilitic  ulcers  of  the  intes- 
tine are  also  considered  at  length.     Another  chapter  deals  with 
thronic  intestinal  toxemia,  chronic  intestinal  stasis,  and  ileal  regur- 
gitation,  and   their  medical   and  surgical   treatment.     iSince   the 
accumulation  of  gas  is  a  symptom  in  many  diseases  of  ga.stro- 
intestinal  origin,  a  chapter  on  flatulence,  meteorisni  and  tympanites 
has  become  necessary;  both  exogenous  and  endogenous  gases  are 
considered  and  their  respective  treatments  given. 

Obstructions  of  the  intestine  due  to  kinks,  adhesions,  mem- 
branes and  tumors,  as  well  as  those  due  to  strangulation,  intu-s- 
su.sceptiiin,  volvulus  and  foreign  bodies,  are  considered.  A  chapter 
h&s  been  assigned  to  stricture  of  the  intestine.  Tumors  of  the 
intestine,  appendicitis,  nervous  diseases  of  the  intestine,  peri- 
sigmoiditis, diverticulitis,  sigmoiditis,  and  idiopathic  dilatation  of 
the  colon  are  considered  in  separate  chapters. 

I'ncinariasis,  which  is  now  the  subject  of  widespread  medical 
interest,  is  included  in  the  chapter  dealing  with  animal  parasites 
of  the  intestine. 

The  diagnosis  and  treatment  of  diseases  of  the  rectum  and  anus 
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The  moist  heat  prevailing  in  the  mouth  furnishes  a  most  favor- 
able condition  for  the  growth  of  microorganisms.  Such  diseases 
as  syphilis,  tuberculosis,  leukoplakia,  stomatitis,  and  affections  of 
the  tongue,  tonsils,  salivary  glands,  salivary  ducts,  alveolar  pro- 
cesses, lips  and  gums,  make  the  mouth  a  focus  of  infection.  During 
mastication  the  bacteria  are  squeezed  out  of  the  pathologic  tissue 
and  carried  with  the  food  into  the  stomach  and  intestine.  R«cent 
experiments  on  the  lower  animals  prove  that  the  intravenous 
injection  of  specific  microorganisms  cultivated  from  the  tonsils 
and  apical  abscesses  of  the  teeth  may  induce  gastric  and  duodenal 
idcer,  cholangitis,  cholecystitis,  pancreatitis,  appendicitis,  myo- 
carditis, arthritis,  goiter,  and  enlarged  glands.  Focal  infection  is 
certaiidy  a  predominating  factor  in  the  etiology  of  many  gastro- 
intestinal diseases.  Hence  the  great  importance  of  the  early 
detection  and  treatment  of  variations  from  the  normal  in  the  vesti- 
bule of  the  digestive  tract- 

The  diagnosis  and  treatment  of  the  many  pathologic  changes  of 
the  esophagus  have  been  greatly  advanced  by  new  methods.  They 
can  now  be  diagnosed  by  means  of  bougies,  the  esophagoscope,  and 
the  Roentgen  ray.  Through  the  esophagoscope  we  can  apply  local 
treatment  directly  to  the  esophagus.  Varieties  of  esophagitis, 
ulcers,  neoplasms,  strictures,  spasms,  diverticula,  dilatation,  rup- 
ture, perforation,  malacia,  hemorrhage,  neuroses,  parasites  and 
foreign  bodies,  are  discussed  in  the  chapter  on  diseases  of  the 
esophagus. 

It  is  often  difficult  to  establish  the  diagnosis  of  a  nervous  or 
functional  derangement  of  the  digestive  organs;  an  understanding 
of  the  vegetative  nervous  .system  is  here  of  great  assistance. 
These  nerves  can  be  stimulated  aiKl  inhibited  by  certain  malica- 
ments.  In  connection  witli  this  sui>ject  the  opposing  conditions, 
vagotonia  and  sympathicotonia,  are  eliiborate<l  and  tlieir  important 
signs  and  symptoms  tabulateil.  Phurmacodjiiamic  and  physiologic 
tests  for  the  diagnosis  of  distnrbances  of  the  vegetati\e  nervons 
system  are  given  in  detail,  so  that  the  cliniciaTi  ma\'  be  cTiabled  to 
employ  them  readily.  Neuroses  of  the  <ligesti\e  organs  resulting 
in  motor  disturbances,  sensory  disturbances,  and  secretory  ilisturb- 
ances,  are  discussed. 

Besides  the  several  chapters  on  gastric  disorders  classed  as 
neuroses,  attention  is  given  to  gastritis,  motor  iusullicicncy,  gastric 
ulcer,  gastric  and  intestinal  hemorrhage,  erosions,   perigastritis, 
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utetimckrusts,  sy|>hili».  tutN-R-iiIusis,  and  ttiniun  i>f  tli«  .■«ti>innch, 
in  separate  chaptertt. 

Recent  discoveries  h«vc  slmwo  tliat  the  liver  aiwl  panerco!) 
puMCJU  manifold  functions  in  tlie  economy  of  iiietaholiHm.  An 
ifywy  to  tJieir  structure  brings  aliout  a  functioiuil  di^tiirbftiicf. 
Tlie  clinic^  enst-mlile  of  diseaaes  of  tlie  liver,  ^ali  Wmlder  and 
pucras  has  been  brought  Into  clearer  liglit,  and  the  medical  ticatr 
■leBt  browlviieil  by  rnttotiiil  methods.  Chapters  XXXIII,  XXX  A' 
■ad  XXXV  contain  a  9umniar>'  of  prcsent-<lay  knowledge  oti  this 
siil>icet. 

In  the  chapter  devoted  to  gastroenteroptoaiit  the  complicationa 
of  kinks.  Iwiids,  loops,  redundancy,  adhesions,  bunds,  memhrnnes, 
im]  CECi'M  Muiiii.K  are  conitidered.  In  addition  lu  the  physical, 
tJedrutlicrnpctitic,  hydrotlieru]>cutic,  mechanical  anti  uiedicinal 
(ivaimeiit  of  gafltroeiiteroptosct,  hy|>erHluneritiition  is  cliscnsawl  in 
dcbul. 

Separate  clmpters  cover  the  imixirtant  Miibjccti  (if  acute  entcTo- 

nilitis,  chronic  enterocolitis,  enteritis  mcmbranacea,  chronic  diai^ 

rfaeft,  and  chronic  constipiilion.     'Hie  siihjeet  of  clininic  uonstipa- 

(ion  haa  been  divided  into    atonic,  spastic,  and    fragmentary. 

Because  of  its  importaiwe,  a  chapter  is  devoted  to  dutKlenal  nicer. 

r«tarr4ia].  follicular,  tiil>ercular  and  sypliilitic  ulcers  of  the  intcs- 

^  tiiK  are  also  consi<lere«l  at  length.     Another  chapter  deals  with 

^M  rhmnie  intestimit  toxemia,  clironic  intestinal  sta.'tis,  and  ileal  re^r- 

H  plation,  and   their  medtcal   and  surgical   treaUnent.    Since  the 

Bcrutnulation  of  lius  is  a  symptom  in  many  discJises  of  gostro- 

intestioal  origin,  a  chapter  on  flatulence,  nieteorUni  and  tympanite.'t 

has  l>ecunie  necessary;  botli  exogenous  and  endogenous  gases  arc 

nii»)<lenf<i  and  their  resjicolive  trratinents  given. 

UtmtriH'tioita  of  the  intestine  due  to  kinks,  adhesions,  mem- 

and  tuinurs,  a<<  well  tm  tho^se  due  to  strangulation,  intus- 

•u-serptjon,  volvulus  and  foreign  bo<ite.4,  are  considered.     A  chapter 

|t»-   Inren  a.-wigned  to  stricture  of  the  intestine.    Tumors  of  Uie 

iiulrittiiH-.    Hjigwiidicitis,   nervom   diseases   of   the   intestiite.   i>eri- 

itn,  diverticulitis,  sigmoiditis,  and  idiopathie  dilatation  of 

e<doti  an-  eonsidered  in  separate  elmpters. 

I'rH-inartiLsis,  which  is  now  the  subject  of  widespread  medical 

tiit(-n=«t,  is  included  in  the  chapter  dealing  with  animal  parasites 

tJ>c  interline. 

Tbe  diagiKHtis  and  treatment  of  diseases  of  the  rectum  and 


^ 

^ 


Mical  I 
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anus  ^ 
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DISEASES  OF  TUE  DIGESTIVE  ORGANS. 

^^^V         THE  I'HYSIOUJGY  OF  DIGi:STION. 

H  Tiir.  physiology  of  d^c»ti»n  appeals  to  the  physician,  Uw  phyxi- 
H  nli^ist,  aiid  tlic  ctiemist  from  sliffhtly  varying  viewpoints.  To  tlw 
^L  AfMamat  aiul  th«  rlicmist  ihc  process  it-ti-lf  Is  the  chief  concern. 
^P  Tn  ettmihn  must  gt>  fartiicr;  Ue  nimt  not  only  be  conversant 
«ith  the  chiutgi^  which  tnke  pl:icc  iituler  normal  conilitioiui,  hut 
he  uiust  be  able  to  make  tiic  necessary  detluctions  when  callei) 
upon  to  treat  abnormal  digi^^tion.  While  tlie  physiologist  and  tli« 
chonist  study  tlie  stuinnch  or  the  action  of  the  gaatric  secretion, 
I  the  i^iysician  lia.s  to  cnusidi-r  tlit.s  organ  in  its  relation  to  oral  and 
■    tntHtitud  digestion  also. 

^  Digestion  pmper  begins  with  the  mastication  and  in.sali\'ation 
o{  (nod.  The  food  becomes  more  or  less  intimately  incorporatetl 
with  the  saliva  before  hc-itig  swallowed,  aiMl,  tis  we  shall  sec,  the 
process  befn^^  ui  the  mouth  eontinues  in  the  stomach.  It  b  impor- 
tant, ttierefore,  that  the  condition  of  the  mouth  should  be  the  best 
ipMsihlc.  Putrefactive  processes,  if  present,  should  receive  prompt 
attenlioii,  and  the  tientist  should  be  e<)Ti*ulted  at  regular  uitcrvaU. 
By  Uie  term  diyfslion  is  understood  the  process  of  renderinj; 
fata)  tiuiit-rial  ubM>rbiibk',  a  prw».->  which  Is  uccomplislie<I  by  the 
ilpiiutrKTatinf;  and  dl<isolving  action  of  secretions  contajninj; 
ottjmcs,  aviistetl  to  a  grwiler  or  les^  extent  by  luecluinical  action. 
Thor  fmiients  or  cnzj-mcs  arc  found  in  the  saliva,  gastric  juice, 
bilr.  and  pancreiitkr  and  intestinal  soeretions. 

SALIVART  DIGESTION. 

Action  of  the  Sallta. — In  man  and  m  most  of  the  higher  atiiiuah 
ibe  Mli\-a  has  a  twofold  action  physical  and  chemical.  The 
plQvkal  action  of  saliva  con»i.st:s  in  tlie  moistening  of  the  food, 
fodliiatiiiK  masticatiim  by  the  teeth;  moreover,  hy  virtue  of  the 
nurin  it  c^mtaiiis.  all  the  ]>a»s!iges  become  lubrt<^'iit«l.  rendering 
man  caiy  the  act  of  deglutition  and  the  pasage  of  the  hohis  of 
inlii  ihr  stomach.  In  dogs  the  physical  iiction  of  Mdiva  is  the 
tme.     In  herbivorous  and  in  oiunivoruiis  animals,  including 
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man,  the  saliva  has  a  chemical  action  also,  which  is  very  important 
in  its  relation  to  the  digestion  of  starch.  Saliva  h^  a  specific 
gravity  of  1.002.  The  secretion  from  the  parotid  gland  contains  a 
ferment,  ptyalin,  which  possesses  the  property  of  converting  starch 
into  dextrin  or  maltose.  While  the  action  of  the  amylase,  ptyalin, 
begins  with  the  food  in  the  mouth,  the  greater  portion  of  salivary 
digestion  is  performed  during  the  first  period  of  digestion  in  the 
stomach;  for  though  the  partaking  of  food  causes  almost  immediate 
secretion  of  hydrochloric  acid  by  the  gastric  ^ands,  some  time  must 
elapse  {from  twenty  to  forty  muiutes)  before  the  acid  secretion  of 
the  stomach  can  penetrate  the  food  sufficiently  to  inhibit  salivary 
digestion.  The  food  material  at  the  fundus  of  the  stomach  may 
remain  undisturbed  for  a  comiderable  time  and  thus  escape  mix- 
ture with  the  acid  gastric  juice.  Complete  mastication  of  food, 
in  order  that  the  saliva  may  become  thoroughly  incorporated  with 
it,  is  imperative  for  complete  amylolysis. 

Ptyalhi,— Ptyalin,  or  the  diastatic  ferment  of  the  saliva,  converts 
starches  as  well  as  glycogen  into  sugar.  This  ferment  acts  in  a 
slightly  alkaline  or  neutral  medium.  Starches  are  first  converted 
uito  maltose  or  Isomaltose,  from  which  dextrose  appears  to  be  a 
result  of  inversion  by  maltase.  The  change  takes  place  to  better 
advantage  in  cooked  than  in  raw  starch.  The  several  intermediate 
stages  in  the  transformation  of  starches  are  as  follows:  The  starch 
becomes  liquefied  so  that  it  forms  a  true  solution  rather  than  a 
suspension.  The  product  of  the  initial  stage  of  salivary  digestion  is 
known  as  amylodextrin,  and  turns  blue  when  treated  with  a  dilute 
Lugol  solution.  As  the  process  continues,  the  color  produced  by 
the  Lugol  solution  gradually  changes  from  a  blue  to  a  violet  red 
and  finally  to  a  mahogany  bronn.  Starches  modified  to  this  extent 
are  known  as  erythrodextrin.  As  the  process  of  salivary  digestion 
continues  still  further,  no  color  change  b  obtained  from  the  addi- 
tion of  the  Lugol  solution;  the  term  achroodextrin  b  used  to  desig- 
nate the  product  of  this  stage  of  the  digestive  process.  These 
changes  may  be  summarized  as  follows: 

1.  Amylodextrin  (amiduliD,  soluble        Rtains  blue  with  iodia  or  Lugol 

BtftTches),  Bolutioa. 

2.  Erythrodextmi.  Lugol  solution  ch&ngee  first  to  a 

violet  blue,  then  red  violet,  and 
finally  mabogany  brown. 

3.  Achroodextrin.  No  color  change  produced  by  Lugol 


4.  Mai  Use. 

5.  Dextroee. 


solution . 


HOTEMENTS  OF  THE  STOMACH. 


Solid  food  remams  in  the  stomach  for  several  hours,  where  it  is 
subjected  to  the  action  of  a  special  fluid,  the  gastric  juice.  I>uring 
this  time,  by  muscular  contractions  of  the  walls  of  the  stomach, 
the  thimier  portions  of  the  chymified  material  are  ejected  through 
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Hit  pylnrus  iiiio  the  intcsiinc.  The  tonic  tlosurt-  aA  the  spMncteis 
Rt  Uw  ranl|a  nnd  pjlonis  s)iuts  nfl  the  fotxl  from  tin"  ri"iii«iiiiUT  of 
ike  itlimcntur^'  canal  except  ut  ^uch  lime»  ».-<  (here  Is  »  relnxation 
of  tlir  |>\'|oru8  to  permit  the  jHissn^'e  of  chjine  into  the  iltiodenum. 
Uurini;  the  biitta)  staf^cs  of  giistrie  diK^-'stion  t\va  pylunu  is  closed 
»  firnily  that  iijjoti  exei:<ioii  of  tlie  wtimiach  none  of  its  crmtcjits 
will  e^i-aite.  As  diKestioii  advances,  however,  the  pjlonis  offers 
lot  and  less  re^tstuiH-e,  luilil  finally  it  yields  tn  permit  the  passage 
intii  the  duodenum  of  digested  Rasttic  contents. 

Sirre  the  discovery  of  the  Uoeiitgen  ray,  interesting  studies 
have  hren  made  of  the  movements  of  the  stomach.  Cannon, 
HDunf;  otlKi¥.  lias  devote<l  iniioh  attention  to  tlie  suijject.  By 
Kivinjc  ui  snimal  food  mixe^l  wich  bismuth  suhnitrRte,  he  wa.<t 
able  to  uhtain  roent(^-no)icrams  of  the  stotnadi.  the  hismulh  being 
opaque  to  the  Itoentgen  ray.  From  these  studies  it  has  heen  con- 
finntal  that  peruddtit^'  nioveirients  take  place  sikiii  after  the  entrance 
irf  foo<l  into  the  stomach.  The  stomach  "cnnsists  of  two  parts 
|iJi)')iiolo^alty  distinct*' — the  cnnlim-  iHtrtimi,  a  food  reservoir  in 
whitJi  salivary'  difp^stion  continues,  and  the  pyloric  {jortion,  the 
mt  of  active  pistrie  di^-stion.  The  food  jiastw^  from  the  former 
tJi  tin-  Utter  liy  tonic  eontra<tion  of  the  muscles. 

Tlte  peristuttk  muscular  activity  is  confine<l  to  tlw  pyWic 
portion.  I'he  efficiency'  of  perbtabb  in  mixing  tlic  ffrod  depends 
wpon  the  contraction  of  the  pyloric  sphincter,  so  that  each  peri- 
ftaltic  ring  or  contraction  wave  forces  the  f^a^tric  contents  into  u 
falind  jMnich.  I'nahle  to  pass  out  Ihroiigh  the  pyloric  exit,  the  food 
i»  UttixA  luick  tlirough  a  succeediii);  peristaltic  ring,  and  in  lliis 
wax  is  brought  thoroughly  under  the  inlltience  of  the  glandular 
Ncntions  of  the  pyloric  portion  of  the  stomach.  In  the  human 
stomach  during  digestion  the  jK-rbtaltie  waves  occur  at  intervals 
%i  sKuut  twenty  seconds.  In  iH'rio<is  of  relaxation  of  the  pyloric 
ifibineter,  aa  digestion  prt^^-sscs.  these  contraction  waws  force 
•Dne  of  Ute  fluid  contents  of  the  stomach  into  the  duodeuum. 
.^fter  the  [troptdsion  of  a  certain  quantity  of  fluid  chyme  into  the 
inlt^liiif  the  pj'lunis  remains  eloseil  until  the  acid  on  the  distal 
«Ie  of  the  pyloric  sphincter  bceomi-s  neutralized  l>y  the  bile  and  the 
■lluilrne  pni>cn-atic  swretion  in  the  iluodenmn.  The  acid  chyme 
provides  n  chemical  stunulus  for  pancreatic  secretion.  The  open- 
ing and  rtiising  of  thi-  pylonis  is  al.so  dependent  upon  food  being 
fWaUuweil  witli  an  apiK-lite.  We  now  know  there  is  a  jisjchic 
motility  of  tin-  stomach  simihir  to  its  psychic  siTretion. 

By  mixing  bLsmutli  subnitrate  with  the  food  and  ubtaining  a 
n«»t|ti-ni>gnuii  of  the  stomach  during  the  proces-s  of  digestion, 
it  ha.^  Iieen  learned  further  that  earbohy<lrute  fiMxIs  iK-^in  to  pass 
out  of  the  ^lomtu'h  in  a  comparatively  short  time  after  ingestion, 
rrqtiirtiig  only  about  one-half  as  much  time  for  gnslric  digestion  as 
fvotrins.     When  taken  alone,  fats  have  l>een  found  to  remain  for 
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a  long  time  in  the  stoiiiach,  luul  wlicn  taken  along  with  otKer  foods 
they  delay  to  a  iiiarkod  extent  tlie  passage  of  tlie  whole  chvinilied 
foiKi  mass  liito  the  intestine.  If  earhohydriites  Iw  fwl  liefore  pro- 
teins ill  an  experimental  diet,  tlie  former,  heing  nearest  the  pyloric 
portion  of  tlie  stomach,  will  be  abnost  iituncdijitely  projielled  into 
tJie  intestinal  canal,  leaving  the  protein  hehind  to  he  act*-cl  upon 
Iiy  the  gftstrio  juice.  To  reverse  the  order  of  feeding  will  retard 
the  passage  of  earhohydrates  into  the  dnorlenuni. 

Liquids  pass  through  tlie  empty  stomach  by  a  well  defined  route 
along  the  small  curvature  calletl  the  "water  way"  of  the  stomach. 
Even  when  the  ^toninch  is  full,  some  of  the  liquids  follow  this  path 
and  dire(?tly  enter  the  duodenum. 

The  stomach  is  essentinlly  an  tintomatic  organ.  The  excised 
stomach  when  kept  at  the  tcniirerature  of  the  body  continues  to 
execute  reg:ular  movements.  It  has  nerve  plexuses  within  its 
walls  and  is  also  connected  with  the  ccrchmspinal  and  sympathetic 
systems.  During  digc-stion  the  normal  iierisultic  movements  of 
the  stomach  arc  in  all  probability  thie  to  a  local  reflex  from  Aiier- 
bach'3  i>lexus.  .'stimulation  of  the  s^'m|>atiielie  fillers  Ims  an  inhibi- 
torj"  effect  upon  gastric  iXTistsL-sis.  It  has  been  foiuiil  that  the 
iniiHiIses  ri'ceive<l  along  tlic  path  of  the  vagus  are  motor.  The 
automatic  rhytlunieal  contraction  is  inlifrcnt  in  the  inusculiir  coat 
of  the  stomach,  however,  and  is  merely  regidattx]  by  impulses  from 
the  centnil  ncrxoua  system  parsing  down  the  vagi,  and  from  tlic 
aympathetic  system  hy  way  of  the  spUneimic  nerves.  The  pyloric 
sphincter  as  well  as  the  remainder  of  the  nuLscuhiture  of  tlic  stomach 
is  su|>])Iie<l  by  motor  fibers  from  the  vagus;  on  the  otlier  Iiand, 
stimtihttion  of  the  splanchnic  nerves  causes  the  contracted  stomach 
to  dilate  a«<l  the  pylorus  to  relax. 

OASTRIC  DIGESTION. 

We  an-  in<lebtc<l  ti>  rswiow,  the  liussiun  investigator,  for  new 
knowledge  eoiiccruiiig  the  plysiology  of  digtTStion.  csiMwially  tliat 
]K)rtioii  of  tjie  subject  which  is  most  directly  concerned  with  gastric 
and  duodenal  secretion.  Pawlow's  experiments  cnnblwl  him  to 
study  the  gastric  secretion  in  dugs  after  fee<ling  certain  foods,  and 
the  elTeci  of  the  so-calliil  kIiiiiii  feeding  upon  gastrii;  secretion. 
This  invcstig»t<«-  has  also  sludietl  the  relation  Mwwn  the  action 
of  gn-strk-  and  that  of  (mncrnatk  juioe.  These  studies  were  facili- 
tiited  hy  the  estahlislimenl  of  n  g»»tric  listiiU  laiding  from  a  blind 
pouch  or  cuUIe-sac.  We  have  leaniwl  that  the  ghm<is  of  the 
stomm'h  conlinuc  to  secrete  gnslrie  juice  unlil  the  food  enters  tlie 
duodenum,  the  qmmlily  of  seiTetion  U-ing  iti  proportion  to  the 
qiwlity  of  fo*"!  uigestrtl.  While  the  sivn-tion  of  llie  stomach 
under  nonnal  eomlitions  is  always  m-id,  the  acidity  inereascs  as  the 
gastric  juiw  is  more  nipti«lly  secretetl.     Knrthmnnrc,  tlic  dig^ljve 


GASTSIC  DIGBSTtOS 


63 


^ 


N 


Iff  iJif  ^u-'^tric  jiiifv  b  Mtbjcvt  to  vitriatioii,  (li-pciiiliii^  upon 
ukI  iif  fixxi  iii;;(-:tte(l.  i;iLstri<;  jiiie*  secrrfetl  after  a  iiread 
ilirt  'a  s«kl  lo  possess  Uie  greatest  digestive  i>owcr,  while  thnt  of 
leM  strviigth  follows  the  iwrtnking  of  a  purely  milk  <liet.  The 
tiAal  ■cidity,  on  the  other  hami,  is  greatest  after  mwit  ami  lowest 
dtpf  btCBui  iliet.  From  tJie  (joint  of  vk-w  of  wei^t,  meat  requires 
tin;  grateit  and  milk  the  smallest  amount  of  gastric  juict!.  In  tlte 
iMiurity  of  ctac^  the  so-cullcd  psychic  secretion,  or  that  produced 
Ity  tine  sight,  taste,  or  odor  of  food,  constitutes  the  commi-noeuient 
U  gutric  secretion.  Such  ^uhstAiiecs  aa  inoJit  hrotlis  and  meat 
jtiicw  or  solutions  of  meat  extracts  are  excellent  stiinulHUls  to 
gastric  secnitioii.  After  gnstric  socretioii  has  be(fini,  furtlier  diges- 
tive pttwer  is  developed  by  the  ingestion  of  breatl  and  i^g  foods. 
Ute  uaalganuition  rk  protein  aiul  .slarcli  in  breml  accounts  for  the 
high  digestive  power  ihat  "breail  juice"  is  said  to  contain.  Fats 
have  tile  effect  of  diminishing  or  inhibiting  secretion;  they  do  not 
in  any  way  slitnulate  it. 

Enijims. — The  study  of  enzymes  has  engrossed  the  attention 
of  a  iititiilK-r  of  otKservers  during  reicent  years,  llic  commonly 
•civptt^f  \  ifw  of  the  mode  of  action  of  lliesc  ferment.'*  is  that  origi- 
nally pro))oun<k'<l  by  (_Ktwald,  namely,  that  Uiey  act  by  culidysis. 
Thr  trrm  is  employed  by  chemists  lo  designate  a  kuui  of  reaction 
Khich  v  brought  aljout  by  tlie  mere  contact  or  presence  of  certuin 
•ubstances  known  a.t  catalyzers,  wliich  lhem.selves  appear  to  remain 
aochangcd.  As  defineil  l»y  Starling,  a  ctitulyzer  is  a  substance 
which  will  increaM.'  the  velocity  of  «  reaction  without  adding  in 
aoy  way  to  the  energj'  changes  involved  in  the  reaction  or  taking 
part  bi  the  fonnatioti  of  end  products.  The  activity  of  enzymes 
appears  to  Ite  specific  in  character;  e.  g.,  those  fenncnts  which  act 
upmi  cariK>hydrate»  arc  not  capable  of  producijig  any  ellect  upon 
fat9  or  proteins. 

The  enzymes  of  the  body  are  colloidal  in  structure,  with  an 
uokoown  corapositi»m.  Most  of  them  arc  soluble  in  water,  glycerin, 
or  pbyaologic  salt  solution.  'I'licy  are  destroyi-d  comi)leteiy  by 
iuich  temperatures  (141)^  to  175°  1''.),  and  their  physiologic  action  ia 
rrtjutle*)  in  whole  or  in  part  by  temperatures  only  slightly  below 
the  Dormal.  'ITie  cnajmes  arc  capable  of  their  greatest  activity  at 
the  ttniperatun-  of  the  human  body.  They  may  be  prccipitate<l 
frrna  sohiliou,  in  part  at  least,  by  alcohol,  which  pro]>erty  is  iitili;ced 
m  obtaining  purified  speciiuen».  Enzymes  may  exist  in  an  iiuietive 
latent  form  in  the  cells  which  produce  tliem,  and  may  be  still 
after  tiicy  arc  secreted.  The  inactive  or  latent  forms  of 
are  known  as  7ym()gens  or  proenzjmes.  Itefore  the 
II  can  become  efTcctuu],  it  re<]uires  the  aid  of  some  oilier 
Tile  inorganic suljstances  which  render enzjiiies  acti\e  agents 
diipntii'ii  are  known  m»  activators;  organic  substances  which 
pmducr  the  Mune  mmitt  are  called  kiiuMf^. 


54 


PHY  Slot JiGY  OP  DIQBStlON 


'I'Ih-  finuliiH  ami  iW  pyloric  ixirtiitn  nf  the  stutnHch  art-  supplied 
with  tubulnr  (jlantls  which  cxliihit  uiark<-<l  differences  in  striK^urc 
in  the  two  parts.  In  man  thr  tubular  pltimii*  of  the  fundus  are 
providwl  with  ii  duet  linetl  with  simple  coUimnar  epithelial  cells, 
into  which  duct  empty  one  or  twn  secreting  mimics  Nupplint  with 
two  vurictii-s  of  epitlicilul  cells,  namely,  centnil  or  jx-ptic  cells, 
and  parietal  or  oxyntic  cells.  In  the  pyloric  portion  of  the  stomach 
there  is  only  iht-  one  kin<J  of  cell,  namclj",  the  peptic.  The  pArtctal 
or  oxyntic  tv\h  secrete  iwiil.  while  tin-  ceiitrul  or  peptic  cells  provide 
Uic  pcpsinop-n  or  pejisbi  and  rcnnin  for  pistric  dip-stion. 

Pepein.— IVpsin.  or  rather  iR-psinogen.  is  active  only  in  the 
presence  of  free  hydrochloric  acid.  Hydrochloric  aciil  possesses 
the  property  nf  converting  pqwinogcn  into  pepsin  more  thorouglily 
than  can  he  <Ione  by  any  other  mineral  acid.  PepahioKcn,  or  ix'i>« 
sin  in  the  Intent  state,  has  siK-h  n  hi^li  resistant  power  that  it  is 
present  even  in  markedly  advanee<l  stapes  of  catarrhal  Ka.siritis, 
^  well  as  in  carctiioimi.  IVptids  and  nlbiunoses  constitute  llic 
■nd-resiilt  of  ])eptic  diRcation.  The  cnnveraion  of  proteins  aimI 
gelatinous  substnnces  into  soluble  albiinmst^s  takes  plaec  by  <legTccs, 
30  gradually  in  fact  that  it  is  difficult  to  determine  the  intermediate 
products  of  the  process. 

Hydrochloric  Acid.— llydrnehloric  acid  acts  in  various  ways  in 
[Hfrform inj;  and  facilitiitinf;  the  normal  process  of  digestion.  In 
the  first  phiee.  it  is  anti^.^inotic  awl  antiwptt"-,  dcstroyuig  patho- 
Kenic  niicnitirjianisnis  and  arresting  fernK'iitation  and  putrefa<:tion; 
the  antiseptic  nctioli  of  hydnxhloric  acid  continues  in  the  duode- 
num. It  also  acts  as  a  means  of  rc^latini:  peristalsis.  Hydro- 
chloric acid  with  pepsin  converts  foo<l  pniteiiis  into  albuiituscs: 
pepsin,  however,  is  the  chief  ajuent  in  this  transfonnalion  process, 
hydriK-hloric  acid  actinp  as  an  adjuvanl,  Hy  hydroclihiric  acid 
cane-sugar  is  converted  uito  dextrose  and  levulose. 

Normal  Qaatrlc  Juice.— Normal  gastric  juice  is  a  thin,  (-olorless 
or  nearly  colorless  lhii<l.  with  a  strongly  acid  reaction  and  a  char- 
acteristic odor;  it.'*  specific  gravity  is  about  \XVrl.  The  acidity 
of  the  gastric  juice  is  due  to  the  presence  of  free  hydnK-hloric  acid, 
the  amount  of  which  vari^w  according  to  the  duration  of  digestion. 
The  aci<lity  at  the  beginning  of  digestion  Ls  low,  owing  to  the  fact 
that  a  (tortion  of  the  acid  is  nentrali/.e<l  by  the  alkalinity  of  the 
saliva  incorptiratcil  wiih  the  fooil.  While  the  gastric  juice  has  a 
more  or  less  constant  acidity,  its  reaction  may  he  diminished  by 
(dkalis  in  the  stomach,  or  by  combination  with  the  protein  of  the 
(o«»d.  forininjf  acid-albumins  or  syntoniiii*.  The  normal  acidity  of 
the  gastric  juice  of  man.  est imatcii  to  be  0.2  per  cent.,  may,  accoptling 
to  HornlRTg.  n-acli  0.1  or  ()..'>  per  cent,  during  digestion. 

Pawlow.  in  his  work  on  the  digestiw  glands,  has  dcmoiistratetl 
tlmt  gastric  secn-tion  is  under  the  control  of  tlie  nervous  system, 
and  tlmt  the  secretorv  fibers  are  contained  in  the  vagus.    If  the 
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n^  he  cut  bflon'  the  oriKif  t*l  ilir  riTiirrent  larviigen).  »■>  M  to 
ivvij  pamlj-»i>  of  thv  lar>-n-V,  ami  sham  fcwiiiig  performed,  there 
itHpstricsfcretinn—prnviiigconchLtivrly  timt  the  vagus  cnntniiis 
(ir  «pm1cir>-  fibers.  The  hypothesis  is  confinned  by  stimulation 
W  tin-  peripheral  end  of  the  eut  niTve,  I'awlow's  experiment, 
whicli<-xn:<i*t>  in  divkliiip;  the  csoplin^is  <if  ii  <liij;  in  the  nc4?k,  und 
nnmn-itii);  tlie  e^'plianeo!  nuii-oii^  ineinbmtie  with  the  skin  to 
Ii>nn  a  fistuloiut  opening,  is  vrell  known.  Kood  fed  to  Pawlow's 
dopcKapni  llirauK't  ibe  It.ttiilniLs  »{K>ni)i{!  in  ttic  esophagus  with- 
UUtmdlillK  the  sloinnrh.  The  sham  meal,  as  the  exix-rimetitcT 
lea  it,  had  the  elTeet  of  priMUi<'iiiK  a  eopioiis  thiw  of  gnstric 
»  long  as  the  vagus  was  intact,  'Hie  How  of  gastrie  juice 
inultcd  e\-idently  from  a  stinnihktion  of  the  secretory  fiWrs  of  the 
I.  by  the  •ensations  of  sight,  odor,  taste,  etc.,  during  the  masti- 
iK  and  .iM'allnwing  of  fi^ixl.  The  be^iiitiin^  of  gastric  ^-cn-tiim 
B^li^chie. 

Under  nnnnal  ccmditiociii  gastric  juice  continues  to  be  secreted 
■tlan;  u  food  nnnftins  in  tlie  stomneh.  Meehaniral  stimulation 
■rf Ibf  gastric  miieous  menibrnne  has  no  elTiit  u|h)ti  the  i^x-retion 
M  the  glands  of  the  stomach.  The  sensation  of  calint;  serves  to 
<IK  the  secretion  in  an  ordinnry  meal.  The  titrereiit  stimuli 
ui^ate  in  tlie  mouth  und  nostrils  and,  as  stated,  probably  with 
(iKitne  of  sight.  The  effcreitt  path  is  through  tlie  vagus.  Some 
(nt  irticleR,  atnons  whieh  arc  meat  extracts,  meat  juices,  and 
wpi,  anrl  in  a  lir«s  degree  milk  und  water,  are  sui<l  to  contain 
which,  when  taken  into  t)ie  stoniaeh,  promote  gastric 

_  fiftrdin, — Decoctions  of  the  mucous  membrane  of  the  pylorm 
■)Kt«l  into  tlie  bltj""i  are  foiuul  U>  iiicrmise  the  secretion  of  gastric 
J'l'tf.  .\ivi>r<iing  to  I'>tkiit.s,  serrelagogiie^  iirefonoed  in  the  food 
*  produced  during  digestion  act  upon  the  mucous  membrane  of 
•^fyloTus,  giving  rist-  to  a  "gastrin,"  or  gastric  "secretin,"  which, 
*»tt  atMorption  into  the  blood.  Is  carried  to  the  gastric  glundsi 
*M  stknulatc?)  tlHin  to  secretion.  Tltt^-  ehrmieal  mes.senger9 
'■rtsninillg  tlie  various  seereli<rns,  sueli  us  gustrte,  pAUCrcatic, 
wpuic,  and  intestinal,  have  been  ilesignated  luirmonrt  (froni  hpiihf^, 
'•ToiBe  or  excite)  (Starling). 

fffm'ri.— The  principal  action  of  pepiiin  eon-sista  in  the  conversion 
''iW  prcrteilis  of  the  food  into  peptones.  Soluble  protein,  after 
P^Mng  throu^  several  intenni'^liate  stages,  tlie  ri^jults  of  which 
wi*  been  imlated  and  namc^l  ueid-albtuuin,  paru|»eptone,  and 
Pi^liepilone,  becomes  peptone.  The  first  step  in  the  digestion  of 
fWoD  coDsisIS  iu  its  eon\'er«ion  into  aii  acid-albumin  (ttyntonin). 
llder  the  action  of  pepsin,  syntonin  or  aoid-aUmmin  undergDca 
liJiIrolyMs,  prtKlueiiig  protalbumoses.  I'ndcr  the  eontintied  inHu- 
"*«  of  pepiiin  these  btKiii-s  undergo  further  hydrolysis,  with  the 
Wuwplenl  fonnution  of  seeondaij-  proteoses  (deutcro-albumoses). 
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Tile  furtluT  liyrlmlji'sis  of  Uic  sccondarj*  proteoses  results  in  the 
production  of  peptones. 

Henniti.-  licnniii  is  anuKijious  to  pepsin  in  that  it  is  formed  m 
the  peptic  or  central  cells  iin<l  is  present  in  the  cells  as  a  zymogen. 
Tlie  conversion  of  prorcnniii  into  the  uctivc  enzyme  takes  place 
vcrj'  readily  uii<ler  the  influence  of  hydrwliioric  acid.  Heniiiii 
curdles  llie  casein  of  milk,  and  tills  wpparently  is  its  only  action  in 
tlio  Htoinach.  Ca.scin.  the  chief  protein  in  milk,  has  an  important 
nutritive  value.  It  is  dittesteii,  like  other  proteins,  by  pepsin  in  the 
stomach  and  trypsin  in  tht-  iiitcatinc,  the  end-result  of  the  process 
of  Kastric  digestion  being  peptone. 

LiiMse.^t  has  been  demonstrated  thftt  the  nonual  gastric 
mucosa  in  man  secretes  a  lipase,  or  fat-splitting  ferment,  wliich 
acts  readily  upon  the  emidsificd  fats  of  milk,  cntuii,  or  yolk  of 
e^.  This  ferment,  which  Is  secreted  by  the  cells  of  tJie  fundus 
of  the  stomach,  has  been  extracted  by  means  of  glycerin.  It  is 
inactive  in  un  alkaline  medium. 

Fats  in  gnslric  dige;'ti(»n  become  liqucfie<l  by  the  heat  of  the  Itody 
and,  Ijcing  thus  set  free  from  tlieir  intunate  admistnre  with  other 
f oodstutfs,  are  dbtributed  throughout  the  chyme  by  the  movements 
of  the  stomach.  In  this  way  they  are  prepared  for  tllgestion  by  the 
pancreatic  jnice  and  bile  in  the  intcslinc. 

Absorptive  Power  of  the  Stomach.  It  is  proliable  that  the  absorp- 
tive power  of  the  stomaeh  is  limited  to  such  sulistauets  as  salts, 
sugars,  and  dextrtns  tliat  may  have  been  fonned  from  starch  in 
salivary  digestion.  .Absorption  does  not  take  phicc  readily  ui  the 
stomach;  it  is  a  dUtbictive  feature  of  intestinal  digtstion.  Water 
when  taken  alone  is  practically  not  at  all  absorbed  from  the  stomach, 
but  as  soon  as  introduced  begins  to  pas>  into  the  intestine  in  a  series 
of  spurts,  by  the  contraction  of  the  walls  of  tlie  stomach. 


WTESTINAL  DIGESTION. 

Dicestion  by  the  Small  Intestiiw.  — \Vhilc  the  food  remains  in 
the  stomach  it  undergoes  a  merely  preparatory  treatment  that 
ri-n<lers  it  suitable  for  intestinal  digestion.  The  i>rincipal  work 
in  the  digestive  process  ts  perfonntil  by  the  small  intestine  with 
the  cooperation  of  tlie  glands  connected  with  it — tlie  liver  and  the 
pancreas. 

.\ccording  to  Pawlow's  investigations  it  must  be  assumed  that 
the  intestinal  mucosa  is  provided  with  organs  of  perception  whicli 
are  affected  by  the  cliemical  quality  of  tlie  intestinal  contents, 
and  which  regulate  by  way  of  reflexes  the  work  of  the  digestive 
glands  and  the  mechanical  fimction  of  the  intestine.  These  reflexes 
are  [uirtlv'  cliemical,  inducing  the  biliary  How  and  the  sccretiuii 
of  piincreatic  juice.  In  this  process  the  quantity  and  composition 
of  these  juices  adajit  themselves  closely  to  the  composition  of 
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isigatid  food.  Ohviomly,  tlierefnrp,  the  digestive  Rlands  are  hi'Klily 
•mnmiajattvi',  as  tlH-y  must  tiittls  tx:  in  order  to  perform  tlieir 
•Oottal  Oak. 

.liidr  (ram  the  chciaical  rcllcx€s,  tliere  arc  »ho  motor  reflexes 
i(  work,  one  of  wliicli  lR*loii(fS  to  the  dvio<l«aial  mucosa.  The 
05tric  li}^r<K'hloric  :ici<l  hcIiiir  oti  the  intestitiul  mumsu  rc^uUtcs 
Iheopaiinj;  ami  d'Hing  of  the  pylorus.  As  itoou  «.•*  tliv  bile,  jmn- 
mtic  jiiioe  and  succus  entericus  in  the  duodenum  arc  acidified  by 
Ik  ttii  ch>'ine,  ntul  hydrochloric  iiciil  Is  in  contnct  with  tlie  dtio- 
dm!  miKOM,  the  pylonis  closes  itself.  Tliis  acid  also  contracts 
»  pert  of  tlic  duodenum  ndjaci-nt  to  the  pylorus. 

FuoMtie  Jalee. — ^The  pancreas  is  the  most  important  of  the 
ifipBtiTe  glands.    In  the  hungry  stntc  and  during  the  jwriod  of 
■Itgotire  rest  it  lj  pate,  relnxed,  aiid  inactive,  but  the  moment 
IbmI  is  introducnl  into  the  stumiu-h  it  nt  once  takes  up  its  work, 
urI,  ttvnag  to  increased  blood  supply,  Inwomes  distended  and 
amnei  a  rose-red  cokir.     It  begins  to  secrete  juice  as  soon  as 
Uk  wid  ga.<>tric  contents  enter  the  small  intestine,    'llic  prin- 
djal  betting  fiurtor  of  pancreatic  seerclitm  is  tlie  hydrochloric 
itii  of  th^  -■'toiiinch  03  it  enters  the  duodenum.     Tlie  duo<^Ioiuil 
ntxoia  euntains  prosecretin,  which   b  traasfomied   into  secretin 
hjr  tlie  hydroddoric  acid.    .Secreliji   h  absorbed  and  stimulates 
tfce  low  of  pancreatic  juice.    The  pancreatic  secretion  Ls  proiMir- 
tioute  in  (guiinlity  and  alkalescence  to  the  quantity  and  acidity 
rf  l&e  pistric  juice.    Tlie  quantity  of  or^nic  cimstituoiits  it  eoii- 
tains  iftrmcnts)  is  very  small,  while  tlie  qusjitity  of  inorganic 
ONatitiiaits  (alkalis)  it  exceedingly  Urge.    However,  the  juice  of 
liie  p«Dcms  is  never  quite  devoid  of  ferments.    The  combination 
of  the  icimirie  juice  wiDi  the  paiicrcBtic  juice  explains  why  the  moat 
tfii|Hinaiit  digestive  processes  can  take  place  without  any  note- 
worthy ciiange  in  the  alkalinity  of  the  blood.    The  acid  component 
of  the  godium  chlorid  contained  in  the  blood  (chlorin)  enters  the 
peptic  glands  and  tlien  the  stomach,  wtiilu  the  basic  clement  (sodium) 
the  pancreas  as  sodium  carbonate  u]  the  preparation  of  its 
The  two  components  of  sodium  chlorid  become  n:iuiile<t 
the  acidity  of  the  diyme  Is  neutralized  by  the  alkalinity  of  the 

tic  »ecretion. 
Water,  fats  and  psychic  iiiHuences  abo  stimulate  tlie  pancreatic 
trcmion,  while  solutions  of  potassiuiu  or  soditmi  bicarbonate  have 
inhibiting  efleet  upon  tlie  formation  of  pancrunlic  juice. 
The  pancreatic  solution  is  a  limpid,  colorless  fluid,  containing 
.2  ti>  0,4  [ttr  cent,  of  soiliuni  carbonate  and  tJiree  ferments.  TImj 
(|u»iitity  sM.Tet«l  in  twenty-four  hours  depends  upon  the  quantity 
uul  cttmposition  of  the  inge:<ted  food. 

The  three  ferments  of  the  pancreatic  secretion  are: 
1.  Trjfptitt. — Tr>']«in  in  its  pure  state  fe  fotuid  ia  the  pancreatic 
after  a  pure  meat  diet;  otherwise  there  will  he  found  tr>'i>- 
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.■•iiiuKcn.  which  is  ii  ppoMi7.\iiie  thut  is  latpr  n(-ti\'«tef!  into  trj-pam 
by  the  eiitemkinaM  of  the  iiit<>stinal  juice.  Kntcrokiiiasc  is  only 
secPeteH  when  trypMtK))i;eii  enters  the  iiiti-stiiie— sii  trypsinoRcn 
produces  its  own  kinase  by  u  specific  chcimircflcx.  IVptirtiinifs- 
tiou  comes  to  an  end  in  the  stomach  when  the  prntiins  liave  been 
ctuiiiKi^d  into  nlhunii>:^('s,  Imi  trypsin  eonlimies  the  priicc.w  by 
diluting  the  alhiiinoses,  then-by  fnrining  the  foundation  of  the 
albuminous  molecules  or  aminoacids. 

2,  -ImytojwiK.^Ainyhipsin  sectns  to  l>e  present  in  the  pancreatic 
juice  as  a  complete  ferment  which  changes  stjirch  into  dcxtrui  and 
maltose. 

:i.  Steaimn. — Steap«in  is  (he  fat-shilling  fenneiit  of  tlw  p«i- 
creas,  splitting  neutrni  fats  into  glycerin  and  fatly  acttls,  principally 
palmitic,  stearic,  and  oleic,  Like  tr>-i)sinogen,  tlic  fat-splitting 
feriricnt  must  first  ho  jwtivateii.  and  this  is  done  by  the  bile. 

The  Bile.  The  (|uaiitity  of  bile  secreted  in  the  liver  of  an  adult 
in  one  i\uy  amounts  to  from  4(10  to  S(H1  Cc. — a  pint  to  a  pint 
and  a  half.  Bile  differs  from  the  other  dilutive  juices  in  the  fact 
that  it  is  eoutiniiously  produeetl,  even  in  hunger,  and  its  composi- 
liuri  Ls  only  sU^'hlly  affrcted  by  the  nature  of  the  food.  The 
bile  thus  continuously  secreted  is  store<i  up  in  the  gall  bladder 
and  is  of  a  muroviscous  consistence  owing  to  its  becoming  mixed 
on  its  way  llimugh  the  bile  <1uets  and  in  tlie  gall  bladder  with  t)ie 
muco-alliuniinniis  se<Tetion  of  the  niH-bhidiler  mucosa.  While  in 
the  gall  blndtler  the  bile  Iweomes  eonsiilcrably  inspissated  from  the 
loss  of  water  and  grows  darker  in  color  and  more  \iscid. 

1'hc  characteristic  constituents  of  bile  are  the  biliary  acids  and 
pigment.s.  Other  constituents  are  fats,  soaps,  lipoids  (cholesterol, 
lecithin),  nucleoprotein,  uren,  and  mbieral  salts  (salts  of  so<Uum, 
phosphoni.t,  cali-htin,  iin<l  magnesium). 

The  biliarn  oridif,  glycocholie  and  tauroi-holie.  are  foimd  in  the 
bile  as  sodium  salts.  Sodium  glycocholale  takes  up  water  in  the 
intestine  un<Ier  the  uiflucnoc  of  dilute  acids  and  alkalis,  and  through 
the  action  of  feniicnts  is  deeompo.sed  into  glyc«x.'hol  lamino-acctic 
acid)  und  eholalio  ueiil.  So<ituni  taunn^'holate  is  simply  det't>m|H^sed 
into  taurin  (amuio-ethyl-sulphonic  aciil)  and  cholalic  acid. 

'Die  hiliary  /lirjinent.*  are  l>ilirubin  and  bilivenlin;  they  are  non- 
ferric  derivatives  of  the  hlood  pigment.  BiUverJin  Is  produced  by 
oxidation  of  bilinibin.  These  pigments  act  like  acids,  forming 
soluble  combinations  with  alkalis,  In  the  intestine  bilirubin  is 
reduce*!  to  hydrobitinibin,  the  nonnal  fecal  pigment,  through  the 
action  of  intestinal  baeleria. 

The  flow  of  bile  into  the  intestine  Is  controlled  by  a  reflex  meclian- 
isni  dependent  upon  two  constituents  of  the  intestinal  contents: 
peptone  and  fat.  The  entrance  of  peptone  and  fat  into  the  il\.u>- 
denum  causes  the  nonnal  flow  of  bile  into  the  intestine. 

Bile  dues  not  seem  to  have  any  independent  digestive  power 
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m.  It  acts  as  an  auxiliary  to  the  at-tivity  of  the  panrrcatic 
aclivatii)^,  as  slated  above,  tin*  stenp^iii.  Like  the  iiiti-s- 
linaJ  and  pancreatic  secretions,  it  ecDulsifies  fats,  owuik  to  their 
(OBtuiini;  easily  lU-c-iHiiixnuhle  ulkniu*.  It»  ulkulim-  c-hitriK-Trr  al»o 
tatHs  in  ueutraliziiij^  the  acidity  of  the  eh>iTie  <'(iiuinK  from  the 
stnoRcli.  0ther«i4<-,  bile  can  only  be  r^ankil  iw  a  secretion 
■hich  carries  into  the  intestine  many  tnetalMilic  eiid-proilu<rts— 
lur  sistanre  cholrMerol,  which  is  kept  in  solution  in  the  pri-sencB 
of  biliaiy  acid  salts.  Cholesterol  is  prohablj-  a  decomposition 
pnduci  which  is  n-gnlariy  formed  in  the  nielabolic  pnii-esscs  of 
tilt  Gving  protoplasm;  it  is  demonHtrahle  in  man.\'  cetln.  The 
UiuT  iicid  salts  are  absorbed  from  the  iiitcatine  and  carried  back 
to  tilt  liwr. 

thi  btastiiial  Juic*.— The  consistence  of  intcsliniil  juice  ilitTcrs 

•rtwdinK  ti>  io^-^lion.     In  the  U|^»er  scRnicnts  of  the  intestine  it 

it  more  liquid  uiu.\  watery,  in  the  lower  more  viscous  and  mucous, 

TWsr  variations  correspond  to  t]ie  different  fnnt'tioiis  of  the  parts. 

la  the  timall  hitt^stiiH*  the  strongly  Hci«l  cliyinc  ciricrjiint;  from  the 

^nnsHi  requires  an  abundant  <[uantity  of  li({utd  alkaline  juice  to 

:     'ntnlbe  its  acidity  and  to  render  the  fiKHJ  conslituents  ulkatine. 

■  III  llir  large  mtestine,  especially  in  its  lower  parts,  a  mucous  con- 

BHrtnce  of  itic  intestinal  juice  facilitati^s  the  piissui^-  of  the  feces 

H^iid  protects  the  intestinal  mucosa  from  mechanical  and  chemical 

■ftjiif)-. 

TTie  juice  tit  the  small  intestine  is  derived  principally  from  the 
iHiad*  of  Uebcrkiihn.  Unlike  other  digestive  juices,  it  is  secreted 
ifiun^  tike  atiency  of  a  local  niechniiical  irritiilioii.  It  contains 
^.4  to  0J>  p*T  cent,  of  calcium  curbonatc,  ().'>  to  11,(1  per  cent,  of 
chlorid,  ami  .'>  per  cent,  of  a  mucoid  albuminous  substance 
ii  is  regarded  as  a  mucin  or  imcleoprutein. 
Its  liifh  percenta^  of  calcitun  carbonate  indicates  that  its 
cipal  task  is  the  neutralixniion  of  acids  and  the  emutsification 
bts.  The  acidity  of  the  chj-me  is  effectively  neutrnli/ed  by 
^Ktiun,  and  with  this  process  an  in)]X)r1ant  mecliunical  clfi-ct 
■  Meoctated.  Just  as,  in  the  test  tulte,  the  intestinal  juice  liccomcs 
Knotty  effervescent  upon  addition  of  hydrochloric  acid,  so  will 
wil  particies  saturated  with  hjdrocliloric  aci<i  effervesce  ivlu-n 
^■^Dg  in  contact  with  the  alkaline  intesliiml  juice  of  llie  stnall 
■Amine.  .\s  a  consequence  carlvon  dioxid  Is  rapidly  and  freely 
•intloped,  causm^  the  smallest  food  particles  to  be  disintej:rated. 
Tfe  mults  in  a  loosening  of  tlie  whole  mass  of  ch>i«c,  so  that  the 
ifiOtivr  fefnient>  have  fre»*  access  to  all  its  p«rt^. 

TV  juice  of  the  small  intestine  contains  a  numlM;r  of  iin|X)rtjnit 

''Hnaita  swretwl  by  tlie  epithelia  of  the  tract.    They  are:  mattase, 

L    kiwc,  invertin,  erepsin,  enterokinasc,  and  probably  also  a  cj'tase. 

I     iWlnse  changes  malloM:  uito  dextrose;  lactase  splits  sugar  of 

^UlkjMO  flextrose  and  galactose:  invcrtiu  splits  c«nc-sugur  into 

t  
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dextrose  and  le^^llose.  Krepsin  dtws  not  attack  intact  protein, 
but  dcconiiKiHcs  it»  digcstiw  pru<liiot«  (nlbumosL-s  uiul  peptone) 
into  aininoacidtt;  ra!<pin  is  likewise  split  l>y  erepsin.  As  already 
incjitioiiid,  eiitiTokiiitisc  ttiiiverls  Iryiwinogen  of  tlic  iwincrculic 
juice  into  trypsin;  it  is  not  always  present  in  the  intestinal  juice, 
for  on  n)t.-clmriicu]  irritiUiuii  (if  lltv  intestuial  mucosa  ii  juioe  is 
secreted  which  is  frpe  from  enterokinase.  PossiMy  enterokinase 
is  rvlnti'd  to  the  lymgihatic  appurutus  of  tlie  intestinal  mucosa. 
Investigations  made  l>y  Ixilirisch  on  cellulose  ^ligestion  have  made 
it  appear  prohiihlc  tliat  in  human  inu-stiiml  juice  there  is  also  a 
celluloae-dijtsolving  fcniient,  or  a  c>'tase. 

Abaoiption  in  the  Small  Intestme.— Absorption  generally  takes 
place  through  the  numerous  intestinal  villi  which  are  immersed 
in  tJic  chjk'.  These  villi  absorb  water,  salts,  and  all  such  sul> 
stances  as  have  become  litgtiefied  through  tlie  processes  of  digestion 
and  are  n-qulrcd  by  the  organism  tu  sustain  its  cquilibriuni  and 
growtli.  Tlie  villi  are  thick  and  long  in  tJie  ujii^er  segment  of  the 
small  intestine,  white  In  tlie  ileum  ihey  are  smaller  aiwi  less  dense. 

Intestinal  aljsoqrtion  is  a  fimcti«n  of  the  e)>ithelia,  and  is  not 
efTected  by  usmosis.  The  gjiseous  or  ilisswlved  food  cunslitueuts 
which  have  become  absorbable  are  (liffuse^l  in  the  epithelia  of  tlie 
iiilMtinal  uiucosa  and  enter  into  chemical  interrelation  witli  their 
protoplasm.  The)>rotoplnsm  itself  undergocscontiiiuoiisdisintegra- 
tion  and  reintegration,  demaiidinK  a  supply  of  new  material  to  take 
the  plaw  of  that  which  is  exeretcti  uilo  the  blotMl  or  lyuipli  vessels 
or  into  the  intestinal  lumen.  Absorption  continues  throURh  tJie 
capillaries  and  hioteals.  The  material  in  the  capillaries  is  curried 
to  the  portal  vein,  whidi  subdivides  into  ca]>illaries  in  the  liver,  the 
capillaries  becoming  reunite  as  hepatic  veins,  amistomosing  with 
the  inferior  vena  cava.  Hie  lacteals  go  to  tlie  thoracic  duct,  which 
oiupties  into  the  left  subclavian  vein. 

Absorption  of  Prolein.-  Man  and  all  animals  lia\e  the  faculty 
of  rebuilding  protein  from  the  aininuacids  formed  tlm>ugh  the  aetion 
of  trj-psin  and  erepsin.  Of  coun-ie  every  animal  si)eeies  has  its  nw-n 
speeilic  protein.  Foreign  protein.  absorlKt!  in  its  original  form, 
always  acts  as  a  blood  poison;  from  which  it  follows  that  it  is  necca- 
sary  for  the  intestine  to  decompose  the  protein  substances  of  a 
given  food  into  simple  and  assimilable  forms.  The  fundamental 
form  is  that  of  aminoacids.  These  aminoacids  are  absorlwd  froin 
the  small  intestine  and  circulate  in  the  blood  as  such.  Practically 
all  tiie  nitrogen  derived  from  ingestetl  and  digested  i>rotein3  is  found 
in  the  |)urtat  stream  in  thefonn  of  ultimate  aminoacids.  Absorption 
of  undigested  protein  does  not  nonnally  occur  to  any  notewortliy 
extent. 

Fat  AhwTfitkin, — Absorption  of  fata  can  only  occur  after  the 
fats  have  been  converted  into  Uquid  form.  Having  been  emulsi- 
fied, tlietr  surface  is  so  considerably  extended  that  the  fat-splitting 
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Mnents  cmn  dTM-tively  act  upon  the  small  fat  dmjilcts.  In  tlu9 
pneeas,  neutral  fnl  It  »plit  iiici  gljccrui  atui  fatty  ucitis,  uiul  the 
bttcr  arc  again  chanj^  throufth  the  alkali  of  the  Htge-itive  juices 
into  wluljle,  rastly  ftt>Mrt>ablv  fat  »oap!«.  Simiiltancuusty  tlte 
(rl)rerin  b  ahsorltwl  and  enters  directly  iiito  the  absorptive  epi- 
tbrlial  relU,  oornhitiinK  with  the  falty  aeids  set  free  frmii  the  soaps 
to  form  neutral  fats,  which  can  be  observed  ia  the  deeper  parts  of  the 
tnusttnal  cpithvlb  in  the  form  of  minute  droplets.  The  fat  droplets 
emerge  from  the  epithelia  and  pass  into  the  lacteals  and  then  to  thi; 
tbocack  duct.  Only  the  f«1»  reqnired  for  further  use  puss  through 
the  UiOTacic  duet;  they  ent<T  the  bUxxl  stream  and  are  eitlier  stored 
sway  BS  adipotiic  or  oxidixcd  iit  heat  priKluction. 

Caiiiokyiraie  Ah»oriition. — Pe-xtrose,  levulose  and  Rahictose  arc 
abwirbed  as  siKh,  wliile  gluoiwe  ami  HUpir  of  milk  ure  fir»t  converted 
ioto  invettoee.  The  absor^rtion  of  dextrose  and  maltose  takes  place 
fn«i  hypcrt'Miic  «s  well  n-i  liypotmiii;  solutions.  The  utilization  of 
stan:h  oecurs  more  slowly  than  that  of  pure  sugar,  because  starch 
must  firrt  be  ciMiverteil  into  sugar.  Those  starchy  articles  of  food 
wbicb  contain  the  lea.'it  ceUuloae  are  most  easily  digesteJ. 

Abtorplifm  of  CelMiDu-  mid  IScmierUuhsr. — t'ellnlose  mv\  hemi- 
cvQukiw  arc  polysaocharida.  {'cllnlose  Is  an  anhy<lri(l  of  dextrose, 
while  hnnir<elUd<ic<4-s  are  constituents  of  vegetable  cell-walls  which 
bdon;  neitjier  to  stanch  nor  to  cellulose,  and  can  be  hydrolyzcd 
with  dilute  mtnerul  ucids.  Ilcxusiuie  (galaetait)  and  p<-ntosanc 
(aral>tn,  i^ylanj  are  the  principal  hemicelhdoses,  and  their  sn^rs 
afr  galnctusc,  arabinose,  and  xylose.  As  Lolirisob  has  dcnion- 
Arwted,  both  cellulose  mhI  hemicelhilose  are  digestible  by  man, 
pnilMliJy  through  a  cytase  o/l  the  intestimd  juice.  The  normal 
intestine  digests  about  Zi,)  per  cent,  of  the  invested  quantity  of 
ccDoloae  and  even  a  larger  perceiitagc  uf  tieniicelhdose.  This  is 
ilwnvTi  by  the  fact  tluil  the  respiratory  quotient  increases  after 
tR^r-dion  of  cellulusc  and  licmieellulose  as  well  as  uf  starch  and 
mgKr,  only  tlic  process  is  much  slower  than  after  inRcstlon  of  pure 
eartmbydmtCit.  Thus  the  proei-ss  uf  cellulose  digi-stit^m  takes  place 
with  the  aid  vi  cytase  in  prei-iseiy  the  same  way  as  the  digestion  of 
■tsrcli.  (Vllulojc  and  hcmiccllulose  are  trnusformed  into  their 
fopoctive  sosats  and  absorbed  as  such.  Ilie  physical  and  chemical 
■Mturo  of  tticse  substances  explains  why  considerably  smaller 
qaantities  of  them  are  di.'tsolved  and  absorbed  than  of  the  other 
KticlcA  of  nutrition. 

AbforpHon  of  Aquet'ujt  and  Saline  Solutimis.-  Aqueous  and  saline 
■4uti(ina  are  chiefly  absuHted  in  Uie  small  intestine,  both  by  tlie 
f)MtiMrlia  and  by  the  tnten-ellidar  connective  tral>ccula:,  mostly  in 
adinTtii'n  lowiird  l)ir  bli'od  stream, 

ZMfestion  and  Absorption  in  the  Large  Intestliie.-  Generally  speak- 
nt:,  ftpCMj  b  wi  completely  digested  and  assimilated  in  the  small 
■lestine  tiut  only  a  few  remnants  of  it  reach  the  large  intestine. 
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Any  portions  of  ceUulosp  and  hcinicelluloat"  which  have  escaped^ 
digi'Atioii  uixlergo  Irminfonimtion  in  the  large  iiitrstini',  iiciTalily  \a\ 
the  peouin,  whtTP  with  the  ai<i  of  the  intestinal  bacteria  they  nre 
disintegrate*!  tliroiigh  fLTuienlation  into  curboii  tlioxid,  mellmne, 
hydrogen,  uiul  fiuid  fatty  tunAs,  (but^Tic  and  acetic  acids).  Ahsorp- 
tiun  of  ni[nenuH  and  sniine  sohilions  occurs  tu  n  large  extent  iu  the 
larjre  intestine  as  well  as  in  the  .sniall- 

IntMtiiia!  Movemtnu.— The  niusculnr  npiwrntus  nf  tlic  Itir^- 
int«'stine  consists  of  an  exterior  layer  of  longitudinal  fibers  inune- 
diately  underneath  tlie  serosa,  awl  an  interior  layer  of  cinnilar 
fibers.  Between  these  muscular  laj'ers  lies  Aucrbat^h's  nerve  plesua. 
Ill  tlif  siibnni{!|wa,  between  the  layer  of  circidiir  fibers  jtnd  the 
niiieoiis  membrane,  is  Meissncr's  nerve  plexus.  Uoth  these  nerve 
plexiisi-s  KtK  a\itonom(ni»  centers.  The  nuicint-s  ineinbraiie  haa 
Itesides  a  verj-  fine  muscular  layer,  the  muscularis  mucosa;,  wliich 
is  supiwiswl  to  have  tjic  siK-cial  function  of  jtroteeting  against 
injurj  from  i>ointcd  and  sliani  foreign  b<wlies  by  means  of  reflex 
iiiovniierit.-*  eiintr(ille<l  by  McLHsner'j*  plexus. 

Tlie  small  intestine,  when  not  functioning,  is  an  anemic  tul>e 
without  movement,  and  in  tonic  contriK^tion.  After  the  ingestion 
of  food  the  ansic  of  the  small  intestine  liM-omc  hy]»ereinic,  thicker 
and  shorter,  and  exwute  various  movements  which  are  differen- 
'tiatetl  as  gegii'ciiiiiifi,  fjcrUtiiltic,  and  fiendiituni. 

Tlie  scgtiietititiij  vmrvnieiilx  arc  continuous  wlvancing  controt- 
tioiiH  of  the  circular  and  longitudinal  fibers,  (K-curring  s]>«)ntaneou8ly 
and  Mutiiniuticully  every  five  or  six  seconds  as  long  as  there  art:  any 
intestinal  contents.  They  effect  a  thorough  mixing  and  kneading 
of  the  contents  without  causing  any  cliangtr  in  the  iKisitioii  of  tJie 
intestine.  Cannon  calls  this  "  rhj-thmie  segmentation"  and  iK'licves 
that  the  mixing  of  llie  fiH«l  in  the  small  intestine  is  iloiwndent  upon 
this  movement  rather  than  ii]>oii  tlic  jjeristaltie  wave.  The  peristal- 
tic wave  forces  the  foinl  onward.  The  eombiiiefl  i>eri!italtie  wave 
and  segmen tilt  ion  brings  everj'  particle  of  food  Into  contact  with 
the  mucous  membrane  of  tlie  intestine,  at  the  .^ame  time  propelling 
the  contents  onward. 

'Hie  prristaUic  miio-menfs  are  brought  about  hy  a  local  irritation 
wiiioh  causes  a  strong  tonic  cuntraetion  of  flic  bitestinal  neginent 
above  the  jilace  of  uritation,  while  the  part  hclow  the  place  of 
irrittitiun  relaxes  for  a  considerable  distance.  This  causes  the 
intestinal  contents,  from  which  the  local  irritation  emanated,  to 
be  driven  downward  for  some  distance.  The  irritation  which  pro- 
duces peristalsis  is  more  intense  in  prnjjortion  as  tlie  ingested 
food  is  coarse  and  hulige.stihle.  It  naturally  follows  that  food  very 
rich  in  cellulose  promotes  peristalsis  most.  However,  foo<l  rem- 
nants dillicult  of  digcjition  are  not  the  only  excitants  of  peristalsis; 
the  same  effect  is  hroiighl  about  by  tlie  decomposition  products 
wluch  result  from  tlie  preaeuce  uf  iutesliuBl  bacteria  (products  of. 
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RmlMn  deconiptjsilion  niut  f^niH'iitutjve  lU'irU,  fortnio  kcuI,  arctic 
ftctd,  pfopionk  ariil,  butyric  acid,  suc-ciiiic  acid,  lactic  tirid,  etc.). 
Den  a^n  the  ()cooiiipf>»i(iun  products  of  cellulose  ui  the  large 
^  i&tntbc  plji>-  the  moet  iinportaiit  rdlc.  I'crsons  with  very  ^;owl 
BceDiilaw  d^stion  fiequently  sulFer  fruui  chronic  eonstipution. 
H  Anodg  the  intestinal  i;asE^.  there  are  especially  earban  rlin\iil, 
H  wib  gk.'v.  uihI  Mil|>)uin-t1ul  Imlruf^ni,  which  einiK^'  iniirketl  jhtI- 

■  lUllii:  lucivcments.  Furthermore,  tlie  influence  of  psychic  excite- 
H  wnl  ujiun  tlie  iiit(t»tinal  iDoveiDentK  »}ii>uld  nut  Ik-  uiidemited. 
H  ftndulum  moeementa  are  cau^iecl  by  esafu^(^^aterl  pcristalxis  in  thnHe 
H  JHWlimi  :k-^u«nts  which  are  highly  charj^l  with  fluid  contents 
H  wi  pa.  In  this  form  of  inovejnent  the  ctmtents  of  tliese  ^e^nicnta 
H  tn  popelled  downwanl  with  great  velocity  nn<l  with  loud  bitr- 
H  boygmiK  for  rather  a  Inn);  <lLitance,  until  the  impulse  siuklenly 
H  MAO,  only  tu  reoisMTl  ilsolf  iifter  a  more  or  Iv^  prolougnd  interval. 

■  TVtiidHrn  pertitJiltic  wave,  carrying  the  contents  aloiiu  the  wbdle 
H    Oiulliiittr^tiiic,  hiLs  IjL-eii  calknl  by  Mcltzer  mid  Ancr  the  "  {>cristaltic 

■  Pttkr 

H  GennaUy,  there  is  u  decrease  iii  the  intensity  of  the  nun-cnii-iitii 
H  in  tbe  small  intestine  from  above  dnniiwaixl;  those  in  the  liirge 
H  mtotinr  an-  uauiiUy  the  sitnie  »^  in  the  MmdJ  intestine,  but  slower. 

■  Tbr  let^tnitiiig  moveuient  in  tlie  )arf^  intestine  docs  not  iKcur 

■  "I  fm|ucntly — only  at  ijitervaU  of  t«n  to  fourteen  sivonds— but 
B  itWpvater  intensity.  The  chyle  usually  jwisses  throuch  the  small 
B  mtRiibr  in  tw»i  to  six  hours,  while  twentj-  to  twenty-fuur  hours. 
~  and  in  man.x'  ]kt>ihis  »  much  lunger  time,  is  rirquired  for  it  to  t^Hve^H^ 

the  iborter  UrKc  intestine. 

■  Cannon  iiifent  from  liis  observations  on  cats  that  after  the  iutc»' 
■utal  coDlents  pass  from  tlie  ileum  into  the  cecum  there  is  a  to-and- 
BO  movemmt  frtpm  tlie  iN-ginnin^  of  the  Irnii-sverse  colon  to  the 
fcmtm.  Thbi  antiperLstalsis  uinu-^fahhi  cKmtinues  for  some  time, 
uhr  tonic  ring  in  tlw  movements  of  (Ite  intestine  i&  uf  prinniry 
KnpurtuDce  in  the  study  of  anastabis.  In  a  state  of  tonu.s  and  n 
iDrally  increased  tonic  coniriu;lion,  anliperislalsis  of  the  colon  is 
p»&ily  explained.    AntiperUtaltie  movements  ocntr  in  the  reciun. 

the  lurendtiiK  colon.  Uie  proximid  pari  of  the  iniiLsveme  c«ilon,  and 
tiie  sii^uiuid  tlexure.  This  antipemtaUis  explains  why  the  intes- 
tinal c<«ntciiL'>  an;  retained  in  the  eeciini,  the  a^endm^  colon,  and 
abo  m  the  siginoiti  flexun-,  for  a  much  Uniffcr  jHTitxl  tlmii  u]  the 
distal  seiment  of  the  transverse  colon  and  tlie  proxinual  segment  of 
the  dcscewling  colon. 

Thr  tntestinid  movements  are  eontrolle<l  by  .\uerbaeh*fi  plexus 
ilirouf^i  exciting  impulses  uf  the  vaj^s  and  inhibiting  impulses  of 
the  syin[ittthetic.  (Jreat  excitation  of  the  sympathetic  and  its 
tennuialiofLo  mny  arrest  all  the  iflte;^tmal  movements  priK-eetling 
fniio  Auerbach's  plexus  and  the  vagu^. 

Keittt  discovered  a  nodal  tissue  tiitc-mictliate  between  nerve  and 
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muiiclc  atnl  intiTpctstHl  between  Aiierbadi's  myenteric  plexus  and 
the  sNKiutli  niiisclc  of  the  iiit<^'«t iiml  waII.  Tliis  uittrriiK-iliiikT  tiitsue, 
consisting  of  branched  cells  in  direct  connection  with  both  iiervoiLs 
and  niiiscular  cleiri<ynts,  lH>ajs  the  suiiiv  rL-hitioit  to  ilw  intestinal 
iniisciiiatiire  ns  the  primitive  nodes  an<l  conducting  tissues  of  the 
heart  lK--ur  In  tlie  auricular  find  vciitrioular  itiiL'souIur  masses.  It 
possesses  two  distinct  functions;  one,  the  initiation  and  regulation 
of  the  mUNculnr  contractions  in  the  segment  uf  the  intestine  which 
it  controls;  the  other,  the  power  of  conductinj;  Impulses  which  lead 
to  the  forward  propulsion  of  the  uitestinal  contents.  Keith  foun<l 
that  food  i;assinK  along  the  alimentarj'  tract  is  proiielled  Tlirou)i;h 
a  aeries  of  zones  or  segments  furnislicd  witli  (heir  own  pacemaker. 
To  obtain  an  orderly  propulsion  of  the  food  along  the  whole  length 
of  the  alimentary  eana),'  these  variom  rhythmic  zones  must  be 
closely  coimiiiiated  in  tlieir  action;  and  tJiis  coontination  mcan.<s  a 
complicateci  system  of  reflexes  (see  pajjes  5(il  and  (i'MS). 

It  is  now  lielievol  that  the  entire  digestive  tract  is  suppliixl  with 
extrinsic  nerves  which  when  stimulated  cause  incrca-W^I  tone  and 
tjie  deatntction  of  which  re_snlts  in  loss  of  tone.  Cannon  is  con- 
vince<l  that  this  tonus  is  ftuuiumeDtnl.  It  supplies  the  resiliency 
that  catises  the  state  of  tension  when  the  cnnid  is  filled  or  establishes 
the  state  of  teasion  when  the  cjinal  is  only  partly  filled.  This  state 
of  tension  is  indispensable  for  the  contraction  of  viscera  which  arc 
walled  with  smooth  muscle  holdinR  a  nerve  net.  Hunger  contrac- 
tion-s  have  no  connection  with  the  numial  tonus  of  the  stomach; 
tliey  are  initiatird  and  sustained  hy  the  impidses  of  indejiendeiit 
neurons  in  the  central  nervous  system,  and  when  these  neurons 
heeome  fatigued  tlirouKh  prolonged  action  the  hunger  contractions 
of  the  stonmch  cease.  'Hiese  contniclions  are  normally  continuous 
in  infants ;  while  in  adults,  even  though  food  be  denied,  they  alternate 
with  quieswnt  in-riods. 

.\s  a  rule  the  chyme,  after  luving  left  the  stomach,  passes  through 
the  small  intestine  in  two  or  three  hours;  under  normal  conditions 
the  transverse  colon  may  e^mtaln  the  first  food  remnants  in  four 
hours,  and  the  sigmoid  llexure  may  be  filled  m  six  hours.  On  the 
other  hand,  the  fecal  mass  is  often  rctahie<l  for  hours  in  the  splenic 
flexure.  The  rnoveiiient  of  the  fecal  mass  lias  been  thoroughly 
studied  by  means  of  the  Roentgen  ray  (sec  Chapter  V).  In  the 
eeeuTu  and  ascending  colon  the  infestinnl  contmts  arc  still  soft  and 
massy,  while  fartlu-r  on  they  arc  of  a  more  formed  consistence. 
The  sigmoid  flexure  is  the  real  fecal  reservoir.  The  presence  of 
fecal  matter  in  the  rectum  chuhcs  a  sensation  of  teiiesuius,  and  tlie 
sensitivent**  of  llie  rectum  is  so  jironouncwl  that  the  prt^sence  of 
gases  and  ()f  solid  or  thiid  fei-es  can  be  verj-  accurately  distinguUhed. 

'llie  elosurt-  of  the  rec-lum  is  eireeted  by  the  sphincter  uni  inter- 
niis  (smooth  muscle  filwrs)  and  extcmus  (transversely  striated 
fibers).    Botl)  sphincters  are  eontuiually  in  a  state  of  tonic  con- 
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Hnn,  which  lUBy  \yc  iiiorwiswl  or  iiiliittited.  They  ))o»svs»  thfir 
lUitoQiatic  nerve  center,  hut  are  siihonlinated  to  other  centers 
in  the  A\nneA  cotuinn  sikI  MTL-hniin.  If  ii  (lefe«)ttioii  b  clc:«ir«d, 
tbe  wrrtirum  cffeets  an  inhibition  of  the  sphincteric  contractioD, 
upon  which  ttie  fecal  column  b  proix-llrxl  downward. 

Law  o(  Contrary  Innerratioa.— This  law,  as  laid  down  hy  Meltzer, 
is  manifest  in  all  (unctions  of  the  animal  body.  Stimulation  or 
cvntraction  iu  any  part  of  the  digestive  canal  induces  inhibition  or 
idaxatum  of  the  part  just  below.  Oontmctiori  of  the  lower  parts 
*d  the  esophagus  kimI  of  the  cardia  is  inhibited  as  soon  as  the  upper 
end  o(  the  canal  of  de^-lntilion  begins  to  contmct.  Local  stiituila- 
tion  of  ■  segment  of  the  intestine  causes  contraction  at  tlic  point 
u(  stimtUation  and  relaxation  of  the  part  below.  Tim  phenomenon 
tuu  been  called  by  sonic  authors  the  Uw  of  the  intestine,  but  it  is 
Mtr  known  to  be  a  general  law  of  contrary'  innervation. 

FM«t. — I'he  \tf3tA  which  arc  fiiiuU}'  I'vucuatcd  per  rectum  as  an 
(ni-pruditct  d  digeetion  consist  partly  of  food  remnants,  jwrtly 
ti  remnants  of  the  secretions  of  digestion,  with  additions  ot  mucus, 
bacteria,  intestbal  epithelia,  and  exc^eto^^-  pfoducts  of  the  large 
iate^ftine.  As  is  well  known,  there  are  also  liunger  feces  in  whieli 
BitJOfGn  and  ash  constituents,  especially  lime,  phosphates,  mag- 
miiuiii,  and  eveit  iron,  are  i-xcreted  into  Uic  lumen  of  the  intestine. 
Tbe  time  for  the  evacuation  of  the  feces  after  a  given  meal  varies 
from  eight  to  thirty  hours.  It  is  im}X)rtant  to  respond  as  soon  as 
there  is  a  desire  for  defecation.  l(  the  endeavor  is  not  made,  the 
I  RCtum  800B  becomes  accustomed  to  the  presence  of  feces  and  falls 
ttion  for  desbe. 

For  further  observations  on  the  subject  of  feces.  Chapter  IV  on 
Exwuination  of  the  Feces  should  he  consulted. 


CHAPTER  II. 
EXAMINATION  OP  THE  STOMACH  CONlTiNTS. 

F-XAMTNATioN  of  tiiAtenn!  oliiniiieil  from  tlic  fasting  sloiiiach  ison« 
of  the  moHt  important  dia^otitic  aids  in  ascertaining  tJic  nature  and 
«tt«nt  of  i>atholo)ri<'  foiiditiona  of  the  stomitcti. 

'Ilic  prcsenc-c  of  fooc]  rtmnant.s  in  larc*-  qunntitirs  from  the  last 
or  from  n  pr*<^iiiig  nipftl,  esiteciftlly  if  sour-rtim-llinjr,  points  to  a 
(iistiirbanop  of  ga.stric  motility.  If  the  fjiiantity  of  ([aatric  juice 
which  nmy  be  reniovwl  from  tjie  fasting  stonmcli  constuntly  excewis 
100  Cc„  a  condition  knov,-n  as  gastrosuccorrhea  (Ucichniann's  dis- 
ease), gRstrorrh^n,  hypersecpetion,  or  gastrochylorrhea,  is  present. 
According  to  rfccnt  investigations,  it  is  highly  probable  that  gas- 
trochylorrhea  is  a  se<)Hel  to  distiirlKuice  of  tlie  motor  fimctiona 
of  the  stomarh.  A  small  amount  of  mucus  and  saliva  may  bt- 
fonnti  in  the  normal  fAsting  stomiu-h.  its  viscidity  Wing  observetl 
in  pouring  fn>m  one  vessel  to  another.  Numerous  mucin  htMlies 
and  epitiifttal  cells  are  seen  upon  microscopic  examination.  The 
presence  of  mucus  and  saliva  in  the  fasting  stomach  may  be  due 
to  stonifttitis,  pliuryiigilis,  ptyulu^in,  or  putjiologic  cuuditions  ntfcct- 
ing  the  glandular  portion  of  the  stomaeh, 

liilc  may  regurgitate  into  tlie  Mtoninch  fn>m  the  tlmHlrnum. 
When  it  ha.s  liccn  long  in  the  stomach  it  undergoes  elmnge,  its 
biliniluii  liecoTiiin^  Inliverdin,  so  thiit  the  Ihiiil  tnke»  on  a  yellowish 
or  greenish  color.  Itile  docs  not  interfere  with  the  peptic  activity 
of  the  gastric  glunils.  except  that,  like  every  protein  body,  it  has  a 
strong  affinity  for  the  aeiil  of  the  stomach.  Sometimes  in  the 
fasting  stomach  a  mixture  of  hile.  pancreatic  juice,  and  [K-rhups 
Hticcus  enterieus  is  found — without  special  pathologic  significance  if 
the  quantity  is  small. 

Dlood  is  found  in  the  stomach  under  such  conditions  as  hanor- 
rliage  from  gastric  ulcer,  irritation  «if  the  pathologic  mucosa  upon 
the  passing  of  a  stomach  tube,  or  vigorous  movements  caused  by 
(expression  of  stotnacli  contents.  Hemorrliages  may  originate  in 
the  mouth,  esophagus,  pharynx,  nasal  cavity,  or  lungs.  I  lemoptyHis 
ami  hcmatemesis  may  exist  siniultaneou-sly;  when,  however,  only 
one  is  present,  it  Is  not  a  difficult  matter  to  distmguish  its  source. 
Slight  lu-iiiorrliageM,  with  admixture  of  mucus,  are  siguifivaiit  only 
when  found  upon  rei>catcd  cxamuiations. 

Pus,  acconjiiig  to  reeeiil  investigators,  is  frequently  found  in 
stomach  contents;  it  is  always  pathologic.    It  is  often  found  in 
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I  of  iiWratinc  tiiromonin.     It  is  ca'^ily  ivrnRiiIwHl,  evcii  inacro- 
picully,  in  such  cases,  by  the  foul-snii'lliiig  yoUww isli-grt-eii  aiul 
oocmuonilly  l>lood>«taiii«d  nijisses. 


TEST  MEALS. 

Tlir  iiccrction  of  giutric  juici:  slarts  almost  an  soon  (is  the  food 
nlm  t]ie  tttoniach  anil  continues  until  it  entei^  the  diiodcniitn. 
TV  invtstif^tions  of  I'awlow  show  liiat  it  Htarts,  lu  u  n^ult  of 
alidpatiDn,  even  hpfnre  the  Uim\  reiidies  the  stumarh  (i»sychic 
Ktrrtion).  During  the  latter  pcrio<i  of  gastric  digestion  the  stx-re- 
tOB  nonnally  decreases,  for  which  reason  the  results  of  analytic 
OBnination  of  the  gastric  contents  arc  Huhject  tu  variutiuii.  The 
fat  h^xlmchloric  actd  iwcreteil  by  the  ston^ach  unites  with  all 
Aeprotciji  and  salts  to  fonn  combined  atils.  Only  aftiT  all  these 
iliiiities  have  beiii  sntisfieil  can  we  find  free  hydrochloric  acid. 
If  a  meal  constsls  of  large  quantities  of  protein,  it  is  obvious  that 
btefajtlrochloric  acid  will  appear  later  than  if  the  meal  consisted 
B  Itfgtr  proportion  of  carbohydrates.  A  test  meal  should  contain 
4tbe  injiTolietitn  of  an  ordinary  meal.  In  nnler  to  make  a  .'Ltiidy 
<f  the  si-cretory  function  of  tlic  stomach  wc  must  liavc  a  standard 
leA  neal  of  definite  and  constant  composition.  It  is  customary  to 
p\t  test  meaU  in  the  morning,  when  the  tilomach  is  most  likely  to 
l«nnpty;  occa-Hinniiily,  however,  they  arc  given  at  noon  or  in  the 
tnoiag,  acconfing  to  the  purpose  in  view. 

bild-Boaa'  T«st  BT«aUut.^Kwaltl-UoAs'  test  breakfast  consists 
littnU  or  two  slices  of  white  bread  without  butter  and  two  small 
(il|al3nil  ti>400  t'c.)  of  water  or  weak  tea  without  cream  or  .sugar. 
Inpatient  should  thoroughly  masticate  the  bread  or  roll.  The 
Smath  contents  shouki  Iw  mnuvcd  in  one  hour,  since  digrstiou 
**)  its  height  at  this  time.  This  test  breakfast  contains  pnttcin, 
>*|V,  starches,  iion-nitrogrtious  ejctraclives,  and  salts.  It  will  thus 
wjwii  that  the  stomach  is  offered  all  the  u^^ual  ingredients  of  a 
*(>l,  villi  the  advantage  that  the  whole  is  liqiietietl  in  a  very 
■art  (iiiie  and  so  modified  that  passagt-  of  the  <-ontents  through  the 
*l*iuch  Iu1>c  b  not  hindered,  as  might  he  the  cnse  if  more  solid 
"■d  vere  taken.  This  test  breakfa-st,  while  suitable  for  routine 
Ouniwtion,  has  the  dcuuIvRntagc  of  introducing  into  the  sloiuHch 
'^viable  amount  of  lactic  acid  as  well  as  numerous  yca.tt  cells  with 
'''Iiriud. 

lut'  Teat  BreaUast. — Boas'  test  breakfast  consists  of  a  table- 
t^mful  nf  rullcil  outs  in  a  quart  of  water,  retiuccd  to  one  ])int  by 
•"''"K-  A  pinch  of  salt  is  addetl  to  make  it  more  )>alatahle  to  the 
lOirnt.  This  meal,  inasmuch  as  it  doca  not  contaui  luetic  acid, 
"iBtuUy  given  when  detection  of  [in-tK  acid  is  important,  as  in 
*o  of  ai^iectcii  carcinoma. 
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Rlegrel  T«t  Dinner.— At  imoii  (hi-  pnt k-iit  i»  given  a  inwil  rnnsistinv 
of  hwf  bn>tli.  l-M)  to  ISO  Cc,  (.i  to  li  omicrs)  of  bwfstvak,  HO  dm. 
(2  ounces)  of  iiiu»)Htl  potatM-s,  nnd  a  roll  of  wliite  breml.  The 
stomach  contents  arc  removed  in  from  three  to  four  hours  and 
examined.  The  tulvuutuge  of  thb  test  mvnl  is  the  npix>rtiuiity 
it  affords  to  note  the  degree  of  digeatihility  of  starches  and  proteins. 
Fleiiier's  test  mv«l  is  similar. 


MACROSCOPIC  EXAMINATION  07  STOMACH  CONTENTS. 

Uaviiiy  wiil((imwTil!nrU-^t  iiiciilut  lliouiinttetHinie.tliephv'sician 
ahoiild  carefully  insix'ct  the  api>earaiicc  and  note  (lie  ciiumtity  and 
odor  of  the  mnteria).  After  the  stomach  tube  is  introduced,  as 
stati-d  below,  there  arc  two  methods  of  olrtainin^  the  stomach  con- 
tents: (1)  The  expression  method,  and  (2)  aspiration  by  means  of 
some  sue!  ion  a]  ipar.it  iis. 

Methods  for  ObtaininK  Stomach  C<mi9at*.^Kxprfimon  ildhod.— 
The  first  method  is  tlie  simplest  and  easiest  at  our  conunami,  and 
the  stomach  tube  itselJ  is  the  only  iiistrumcjtt  necessary.  The 
tube  being  in  the  stomach,  the  patient  is  instructed  to  take  a  deep 
insi)imtinn,  to  hold  liis  breath,  an<i  bear  down  with  his  abdominal 
muscles,  wlicn  the  gastric  contents  will  pour  out  from  tlic  end  of  the 
tube  into  a  tumbler  held  fur  their  r^eption.  Sometimes  coughing 
or  movbig  the  tube  a  little  will  produce  a  gagging  sensation,  and 
this  induces  (lie  alHtominal  pressure  that  forces  out  the  stomacli 
contents.  ShouM  nothing  come  through  the  tube,  it  may  be 
assumed  tliat  the  stomach  is  einjtty.  In  removing  the  tube  It  is 
well  to  cover  the  end  snugly  with  the  finger,  to  prevent  the  escape 
of  as  nuich  of  the  stomuch  contents  as  the  tube  contjihis,  thereby 
Adding  so  much  more  to  the  ([uantity  for  examination  and  at  the 
same  time  avoiding  a  "nuiss." 

.igfnratuin  Mi'tliod. — For  removing  ga.stric  contents  by  the  second 
method,  almost  any  instrument  that  will  create  a  vacuum  may  be 
cmploy<i:l.  'J'he  so-called  "atomnch  pump"  has  been  used,  but  it 
has  been  fouiul  that  sometimes,  even  in  its  carefid  use,  pieces  of 
gastric  mucous  meinbrntie  are  ilotaclied^drawn  into  the  eye  of  the 
tulje.  The  iispirator  bulb  of  KwaUl  consists  of  a  ten-ounce  I'olitzcr 
hag,  with  a  Iarge-si/.wl  hanl-rubber  tip  over  which  the  stomach  tube 
can  be  adjusted.  The  8toma<?h  tul»c  having  been  placed  iu  |Kisiliun 
in  the  stomach,  the  air  is  torcwl  ottl  of  tiie  bag  or  bulb,  and  the 
tube  is  attached;  then,  allowing  the  bag  to  expand,  the  stomach 
contents  are  aspirated.  Aspirating  Imttles  with  stopcocks  an<l 
other  co!nplieate<i  attachments  have  been  devisc<l  for  the  removing 
of  tlie  stomach  contwits,  but  such  apparatus  is  really  unnecessary. 

I  ha\'e  an  improved  stomach  tube  which  I  find  very  practical 
(Fig.  1).  It  is  maile  of  soft  rubber,  but,  tlinugh  readily  fiexiWe,  is 
nevertheless  rigid  enough,  owing  to  its  size  and  tlie  Uuckness  of  \ls 
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wsib,  to  a^'uiti  all  iliuigcr  of  coiling  or  kinkiiif;  in  llic  i^mrj'nx  or 
csophaitti.4.  U  i^  K4  cm.  i'A'l  inches)  loii);,  n>umluil  ami  soliil  at  its 
lowtf  rii<l,  with  two  iutvrul  opi-iiiiigs,  o»c  about  2  cm,  (thivc-fouithB 
tncfa)  (lom  tlie  eiwi,  the  other  jiLtt  above  it  on  tlie  opposite  side. 
UMae  opiiiings  run  obiitjufly  upward,  and  Iiavc  no  sluiip  wlgcs;  tJie 
olgn  hive  htten  sniootlied  away  in  molding  (velvet-caUieter  eye), 


Fu>  1. — Author '«  inipniTwi  iiUitaBi;li  lul«  «ii<l  bulU 


m  that  trautnntlini  or  utlier  injury  to  tlie  mucous  membnmc  from 
nuUtet  b  tui|)o«Ai)ili'.  The  openings  are  large,  rendering  a-<i>iration 
t4  the  wtomiu.-h  coiiteiitB  easy.  The  lower  end  b  made  solid  so  that 
an  pBfti-les  "f  riHwl  mn  iKTumulatc  there,  a.^  frwiuently  occiiw  in 
tala  with  a  tcniiinul  rul-<li--sac.  Tbe  maui  distuigulshinc  fcatunr 
d  tUi  ftouiach  tulw  a  tluit  the  closed,  siuootli,  rounded  end  con- 
:  •  heavy  pkoe  of  lead.    This  weighted  end  facilitates  the  pas- 
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SApe  of  the  tube  down  the  csoi>haEus  without  any  effort  on  llic  ]iart 
of  the  pnltent  (Fig.  2).  Mo»t  patients  regard  the  swallowing  of  a 
fomiiduhU'-lookiiig  stomach  tiihu  as  sutiieuhat  uf  an  ordeal,  hut 
there  lA  no  iie-eil  of  swallowing  or  "gulping"  when  this  tube  in  used. 
In  the  use  of  this  tube,  whni  the  stomavli  contents)  are  to  he 
ft.spimted,  the  patient  i^honlit  sit  upright,  witli  his  head  bent  slightly 
forward  and  held  abaolutely  motionless.  He  is  inslruelml  to  breatlie 
slowly  and  reg'ulurly  tlirougli  the  nose  ami  to  pay  absolutely  no 
attention  to  what  is  about  to  take  plaee. 
The  plij-sieian,  standing  in  front  of  the 
patient,  dips  the  free  end  of  the  tube  in  cold 
water  and  piLvses  it  dirwtly  to  the  imsterior 
pliaryiigeal  wall,  wliieh  guides  it  downward 
towanl  the  entrniioe  of  tlie  esophagu.s.  The 
weighted  end  carries  the  tube  to  the  laryngu- 
]>haryiigeal  opening,  wliere  it  stops.  A  gentle 
push  on  tlie  tube  is  now  all  that  is  necessarj' 
to  earry  it  o\er  the  cricoid  cartikge  ilown 
the  eaoplutgus  into  the  stomach,  provided 
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Km.  t.~a,  I«w*r  •ml  nf  kuttior"*  ■tomaeh  hib*; 
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Flo.  3. — Einliom's  itom- 
(wh  bnickol. 


there  '»  no  obstruction  u)  the  eaophafnis.  It  »  unnecessary  to  tell 
the  patient  to  swallow,  except  in  rare  uistances  when  the  muscles 
of  the  nivk  contract  spasuxMlicatly,  holding  the  tuhetirfit.  Many 
tunm  the  IuIk'  paracH  so  quickly  into  tlie  stomach  tltut  it  is  advi» 
able  to  mo\'e  it  Iwekwanl  and  forwnni  to  irritate  the  throat  an(| 
indu<'e  giigging,  which  greatly  assists  the  aspiration  process. 

IMiirc  imNHing  the  lube,  I  have  the  cxteniiil  end  connected  with 
an  rviieuHting  bulh  by  means  of  a  »hort  picc-e  of  glass  tubuig  and  a 
soft-rubber  tulte  al>out  1(>  etn.  (ti  inches)  in  length.    The  bulb  h 
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IkcD  oompf«89ed,  and  n  Ixrtw)  in  tli«  sort-nibher  tultc  Iwld  with  the 
thumb  ftnd  finger  of  the  k-ft  hsiid  prevents  it  fruiu  filluig  with  air. 
Ai  MOD  ns  0»e  tube  rewclies  ihv  stomach  the  soft-rublier  conncctinR 
lube  k  Klcased,  and  the  bulb,  in  rvcuvering  its  iiuturiil  expanded 
lonn,  ttSfHntes  sufficient  gastric  contents  for  anal>~tic  purposes 
(Flit.  1). 

fTluNild  lavage  be  ile^um],  it  can  be  readily  ami  safely  carried  out 
with  the  tube  and  the  evaeuating  bulb.  The  fuo<i  rv;4uluc  in  tJie 
itninach  b  aspirate^  as  completely  as  i)ossible  with  the  empty  bulb; 
the  bulb  is  then  detached,  filled  with  water,  reattached,  imd  slowly 
f»iinpiT^>(il  until  all  the  water  has  been  introduced  into  the  stomH<?h. 
Then,  by  the  mere  act  of  releasing  the  pressure  on  the  bulb,  the  water 
is  withdrawn  by  nfipiration  from  the  stomach.  This  pnK;c<lure  is 
lepeated  with  a  second  bulhful,  and  as  often  as  may  be  neecnsary 
until  the  water  rciums  perfeetl^'  clear. 

In  dealing  with  llie  difficulties  the  physiciiui  enoomiters  in 
nmovtng  the stouiacli  i-ontents of  h\-persensiti\e  patients,  I  find  that 
nauaeft  and  retchinf;  is  one  of  the  {{[rcatest  obst^iclca  to  the  success- 
ful pcrformsnce  of  the  task.  These  patients  become  nauseated 
at  the  mere  sight  or  thought  of  tlie  stumuch  tube.  The  very  act 
<if  cocaintsing  the  poatertor  or  faucial  wall,  which  some  aulhtirs 
adt'ocate  to  overcome  this  unpleusiuit  feature  of  the  proceedings, 
eotxiuets  to  the  production  of  retching  and  is  by  no  means  wtlliiigly 
tolerated  by  this  class  of  patients.  Some  authors,  indeed,  go  so 
far  as  to  advise  abandoning  any  attempt  at  introducing  the  tube 
in  patienta  with  pronounwi  retching  tendencies,  dispensing  with 
thb  method  of  examination  altogether  rather  than  subject  such 
patients  to  the  ortleal.  It  is  evident  that  tlie  apprehensions  of 
amiiti\-e  patients  cannot  be  entirely  allayed  by  persuasion,  tact, 
oriluQ.  The  question  then  arL«»:  (.'an  the  unavoidable  uupleas- 
aotJKSs  and  inconvenience  be  shortened,  ami  howl*    The  answer 

ris  tkat  it  can  be  shortened  and  niiiiind/e<l  b>.'  intrmlucing  the  tube 
las  deeply — in  fact  by  not  allowing  it  to  enter  the  stomach  at  all, 
ud  yet  obtaining  a  quantity  of  gastric  contents  sufficient  fur 
dmnical  and  microscopical  anal>'sis, 
Htfurgitalum. — In  dcvUing  tliis  process,'  I  have  been  guided  by  a 
cnasideratinn  of  the  anatomic  fact  that  Uie  lower  tliird  of  the 
(■opbagua  b  normally  distended,  formuig  a  contuiuous  o)}cn  lumen. 
.l»  90011  B-s  the  stomach  tube  reaches  that  part,  tlie  eaixlia,  following 
the  law  of  contrary  iimcrvation.  l>ecomes  relaxed,  and  as  a  result 
dw  RagginK  anil  retdung  of  the  {Mitient  induces  a  regurgitation  of 
of  the  gastric  cunteuta  into  tlie  esophagus,  where  the  fcncs- 
tated  cod  of  the  stomach  tube  b  ready  to  receive  it,  and  wheuce  it  is 
pnnptly  aspirated  by  the  aluiospheric  \'acuuni  action  of  the 
rubber  bulb  (Fig.  1).     In  the  mere  act  of  passing  beyond 


■  Amih.  Clwriea  D.:    A  Simpliliwl  Mt-UivJ  of  AKpiraUnii  Gwtiio  Cont^oU  in 
iittVB  PBtimu.  Uiohiiffn  Siaic  Modiml  Journal.  t<«pU)nit»r,  IB18. 
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the  tracheal  bifurcation  tlip  tube  causes  the  contents  of  the  stomach, 
however  low.  to  reguri^itate  into  the  esophagus  through  the  relaxed 
caniia  ami  meet  the  receptive  stomach  iul>e  half-way.  Thus  it  is 
quite  uiiiiecTssary  for  the  tube  to  enter  the  stomach,  and  the  greater 
the  gagging  and  retching  of  the  patient  tlie  easier  it  is  to  obtain  a 
sample  of  tlie  gastric  contents. 

When  the  tulw  is  not  in  use  it  ttliouM  never  I»e  eoiled,  but  laid  out 
straight.  If  this  pn-eaution  is  observed,  the  origmii!  shiiiie  of  tlie 
tube  will  be  inaijitaincil  so  that  it  will  glide  easily  tlirough  the 
esoi>hagus  into  the  stoniaeh  as  describitl. 

Kiiiliom  has  <levifled  a  stomach  bucket  to  remove  tlie  stomach 
contents.  It  con>isL5  of  a  small  ca{)sule-^iapcd  vcs.'k^'I  (Fig.  3)  miule 
of  silver  (IJ  em.  long.  J  cm.  wide),  o|>e«  at  the  top  and  for  a  short 
distance  down  the  sitic.  The  opening  is  sunnuiuited  by  lui  arch,  to 
which  a  silk  tiiread  is  tied,  and  a  knot  is  made  1(>  inches  from  tlie 
ftttiiclunent.  In  order  to  secure  a  sample  uf  the  stonuK'h  cunti-nts, 
the  bucket  is  first  dipped  in  lukewarm  water  (tilled  and  emptied)  to 
facilitate  filluig  wlieu  in  tJie  stomacb;  the  patient  is  asketl  to  ujjcn 
his  mouth  wide,  and  the  bucket  b  place<l  on  the  root  of  the  tongue 
(almost  ill  the  pharynx):  the  patient  is  then  instructed  to  per- 
form tlie  act  of  swallowing,  and  within  a  few  seconds  the  bucket 
enters  tlie  stonuieh.  It  is  li-ft  tliere  (or  five  minutes  and  then 
withdrawn.  Dming  tlie  withdrawal  of  the  api>ariitu!>,  resistance 
is  usually  felt  at  the  introitus  csopha.gi.  To  overcome  this  difficulty 
the  patient  is  again  instrueted  to  swallow,  by  whicli  act  tlie  larynx 
is  pushed  forwarti  an<i  upward  in  such  a,  manner  as  to  free  the  pas- 
sage, when  the  bucket  can  be  easily  withdrawn,  If  the  stoniaeh 
was  not  enijrty,  the  bucket  returns  with  gastric  contents  sufficient 
for  the  making  of  various  important  tests. 

Inspection  of  Stomach  Contents.-  Ity  inspection  one  should  dis- 
tinguisli  iK'twtrn  iibsolutely  undigcstwl.  partially  digested,  innl  well 
digested  contents.  It  is  also  imasible  to  distinguish  by  inspection 
between  carbohydrate  and  protein  digestion.  Absolutely  undi> 
gested  food  masses  are  found  in  advanced  cases  of  gastric  catarrh, 
in  atrophic  coiulitiuns  of  the  gastric  mucous  membrane,  and  like- 
wise in  acliylia  gastriea.  The  presence  of  undigested  food  points 
also  to  marked  secretory  disturbance.  In  such  conditions  the 
appearance  of  the  test  mea!  after  removal  reseanbles  that  of  a  mix- 
ttirc  of  bread  and  water  before  ingestion.  The  absence  of  peirtic 
digestion  ia  ascertaine<l  by  tlic  clearness  of  the  filtrate.  By  inspec- 
tion the  presence  of  blood,  mucus,  bile,  or  intestinal  juices,  and 
occasionally  pus,  animal  parasites,  and  fragments  from  the  gastric 
mucosa,  may  be  detected.  lu  cases  characterised  by  marked 
gastric  retention,  the  stomach  contents  when  placed  in  a  vessel  and 
dlmred  to  stand  for  a  few  muiutes  are  sometimes  observc<l  to  be 
in  tJirecseparate  layers:  tlie  upper  consists  of  mucus,  or  undigested 
food  particles  which  have  undergone  fermeulatiwn;  the  next,  which 
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Blbelargrst.offlmii;  while  that  on  thcliottom  of  iW  vessel  ponsista 
o(cliyt&«.  Tim  i»  till-  cimtliti»ii  fouiwl  tii  ubiionnnl  giistnc  fvntivu- 
UttMHi  and  extreme  motor  iiisufficiciicry  (ililatation). 

The  tiltiHtv  of  the  entire  coiitciits  itf  tiie  iiumiul  stiimndi,  cvacu- 
Aled  exactly  one  hour  after  a  test  breakfast,  measures  20  to  50 
Cc.  Tlierc  may  be  much  less  than  tliis.  or  the  rstomtwh  miiy  l>e 
Hitirely  empty;  if  so,  the  eomiilioii  is  what  has  birai  (iesignatod 
hfpcflDotility  or  lij'pcrkiiifsis,  fomiil  in  organic  luid  nervous  gn^tric 
■flectiom,  sueh  as  chronic  gastritis,  acJtylia  K^''tri<ra,  buliniiii.  and 
wbciirvfr  ibiTc  is  iiisudicieitey  of  the  pylorus.  On  thi-  olht-r  hand,  if 
mnnanLi  of  tlie  prtxssUnK  meal  art-  constantly  foun<i  in  the  stoiniich 

^^nmtmts  ju  tlic  morning,  the  hnding  is  iiidicixive  of  iin(>uirnK-nt  in 

^■fKftrtc  motility,  the  denree  of  which  can  be  aiteertained  only  by 

^^iv|iriUwl  cxaininutions  of  tiie  stomach  contents. 

Determlcatioii  ol  Gutric  Juice.-  The  niethtHl  of  Mathieu  and 
llciuond  is  cotimionly  used  to  determine  the  total  amount  of  gastric 
juice  secreted.  The  gastric  contents  are  rcniovctl  as  completely 
u  possible  at  the  usual  intvn-al  dftcr  au  Kwold  test  breakfast. 
Water,  3)0  Cc.  (i  pint),  is  tlien  poured  into  the  stomach  through 
the  stomach  tubi^  and  thoruuglity  mixed  with  tlie  remnants  of  tlie 
test  breakfast  in  the  stomach  by  moving  tlie  funnel  up  and  down, 
as  wdl  •»  by  pressure  upon  tiic  atoinacii.  As  niucli  as  possible  of 
this  mixture  is  then  evacuated  in  a  separate  receptacle,  and  the 
eUnicIan  procee«Is  to  ascertatn  the  acidity  of  the  undilultj  as  well 
IS  that  of  liie  dilut«l  stomach  content.'*.  From  tjie.se  data,  conclu- 
sioas  may  be  drawn  as  to  tJic  degree  of  dilution  and  the  amount  of 

^the  residual  gastric  contents. 

B    Mathicu  endeavors  to  ascertain  the  total  stomuch  contents  by 

i^tbe  following  formula; 


a  >  the  undily  <i(  tlw  untlilul«(l  iciuiri':  coiit«Dls. 
h  B  Ibe  kdilitjr  ot  ikm  diluted  gmtric  contents. 

s  V  tfasunountof  tho  twlmealrotnaininKui  Ilie  stooiAch  afirr  ihc  fint 
exinctiun. 
Cc  ~  the  MDouat  of  water  imroduced  into  the  utomiioh  (ui  diluting. 
Tben 

d  :  fr  :  :  (s  +  300}  :  z 
at  -  b  (X  +  21X1) 
at  -  bx  - -200  b 
2006 


In  aMvrtuining  the  acidity  of  the  stomach  contents,  it  is  necessary 
to  drtcTiQiue  llic  total  available  acidity  rather  than  the  mere  degree 
rf  acidity. 

Ceior. — Gastric  juice  is  u  colorless  liquid,  though  at  times  faintly 
spaqoe.  It  may  vary,  however,  with  the  colctr  of  food  taken. 
Coffee  or  portidcs  of  toasted  bread  will  lend  a  distinctly  brownish 
tolofation,  niiile  meat  will  tend  to  discolor  the  juice  re<l.  A  distinct 
f<d  color  luay  also  be  due  to  tlie  pre^'nce  of  bluod,  which  grows 
4ulter  die  longer  the  blood  remains  in  the  stomach,    'llic  color  of 
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tlif  gastric  coiittiitH  may  be  flitlier  jellow  nr  green,  due  to  tlie 
preseiK^e  fif  bilinihiii  or  liiliverdin,  biliury  pigniKiits  wlik-Ii  may  be 
dt'tccteti  by  th«  tests  for  bile  jti  tlie  urine.  A  brownish-blaoJt 
coloration  and  fetid  odor  of  the  stomftdi  vuiiteuts  points  to  intestinal 
obstruction  bt'Iow  tlic  duodenum. 

Orfor.-- The  odor  of  iionnal  gastric  juice  Is  slightly  sour.  It  is 
olTeiisive  wlu-ii  thi-  gststrio  juice  is  mixed  with  nmteriala  from  the 
intestinal  canal.  In  the  voinitu-s  of  umiiift  titers  is  often  a  distinct 
odor  of  uniniunin;  iiii  alcoliolic  o<l(>r  is  present  in  alcoholic  intoxi- 
cation. StaRiiatinn  of  gastric  eonteiit.s  gives  rise  to  an  intensely 
strong  ixlor. 

Cona'utlfiiei). — I'sually  watery  i»  elmracter,  llie  nonnal  stomach 
contents  vary  with  the  character  of  the  extraneous  material  com- 
posing them.  In  catarrhal  gastritis  or  in  cases  marked  by  sub- 
Htidity,  tlicrc  may  be  present  after  a  test  meal  so  much  tough, 
slimy  nmcoid  material  as  to  render  tilteri)ig  of  the  stomach  contents 
impo^ible. 

l"he  stoniftch  b  practically  never  empty,  always  containing  a 
certain  quantity  of  fluid,  normally  acid  in  reaction,  in  amounts 
of  not  less  tlian  ten  or  more  tlisn  a  huiidrt^  cubic  ceittimeters. 
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Chemical  examination  of  gastric  contents  consists  in  the  use  of 
reagents  to  determine  the  actual  stote  of  digestion,  so  that  by 
comparing  it  with  normal  physiologic  digestion  one  may  obtain 
itifoniiation  in  regard  to  any  functional  disturbances  or  changes 
present.  These  examinations  sluiidd  be  made  as  frcquentl}'  as 
may  be  necessary  to  enable  the  clinician  to  form  a  correct  e^stimate 
of  the  condition  of  the  gastric  function;  it  is  only  in  rare  cases  that 
positi\'e  results  can  be  obtained  from  a  single  examination. 

AppAiatiu.— The  special  apparatus  re<iuired  for  the  analytic 
work  is  very  simple  (Fig.  4). 

In  a  complete  chemical  analysis  the  following  tests  should  be  made: 

THto.  KhifdU, 

I.  RcActiim IJtmiM. 

%  Hvdrrx'hloric  acid     .     .     .  GtluiburK  (aee  t>.  70}. 

3.  ToUladdily riii-noIphthnlDin  (iee  p.  79). 

4.  Fret)  hytliMtiloric  ndd   .     .  l>imotlivlaniidoaiH)b<«u>l  (»cc  p.  80). 

5.  Oomblncd  liydrochlori^  acid  Alinann  (ave  p.  8t). 
ft.  Lactic  add UlTi'titiuun  (lu.'c  p.  82). 

7.  Pcpwn Mrtt  (scfl  p,  84). 

8.  Reniiin Calcium  cliloridc<  <»««  p.  &4). 

9.  Propeptooe Copfx-'C  eulokntc  (se«  p.  S-l). 

10.  PtptODe Sodium  chforid  (•<«  p.  84). 

11.  DnJOriii Lugol  aulution  (aee  p.  86). 

12.  Grvtbnxlnclrin    ,     .     ,     .  Lugnl  aolutian  (gee  p.  86). 

13.  AcbroOdextrin     ....  Lu«)l  aoluUan  <bm  p.  6fi). 

14.  MaltoM FebJing  solution. 
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Detcnniution  of  R«MtiaL — After  niit<:rosvi>])k-  c^amiiintjon  of 
the  ^jiomiK^li  contents,  a  portion  should)  lie  filterwi  aiul  tlie  tiltrutu 
tested  with  Utmus  paptr,  in  order  to  ascertain  the  reaction,  which 
may  he  acut,  atknline,  amphoteric,  or  neutral,  If  the  reaction  \s 
(oimd  to  bt"  acid,  the  next  step  is  to  asccrtaui  the  presence  of  free 
bjrdmchloric  acid.  This  b*  done  hy  means  of  Congo  reil.  (.'ongo 
ml  WM  intntduocd  into  pratTttce  and  recommended  in  the  form  of 
Cmico  paper,  itt  a  reagent  for  free  hs'drochloric  ftci<l.  ("ongo  red 
in  Mtlutjon  is.  however,  more  sensitive  than  ("onjto  paper.  The 
liolutioii  t*  prepareil  by  dbi«>lviiig  I  gram  of  the  powdere<l  Congo 
ltd  in  UK)  Ce.  of  water.  By  the  use  of  llio  solution  (I.OOOy  per 
cent,  of  hj'dpochloric  acid  may  lie  detected,  while  the  paper  does 
■ot  re«ct  unlRM  0.01  per  cent,  of  add  is  present.  Congo  red  paper 
eooaists  siniply  of  filter  paper  saturated  with  an  alcoholic  solution 
«l  Congo  red  and  allowed  to  dry.    The  color  changes  from  red 


Fu.  •. — Niwry  tppantiu  lor  makiiiit  kiuilyu*  n[  ttomiich  oariteul*^  ji.  gliuH 
MMlitvr  (or  boUInK  floaa^h  mnt«^ta:  B,  filu-r  pniicr:  ('.  itlnw  tunuci;  1>.  BodimcD- 
totfon  alMM.  K,  BUWIe  filmier  F.  F.  gnduati^  piivts,  huldini;  i  Ce.;  G,  imrruliiin 
ipaoD;  //,  brsktr:  /,  ftloohol  Iani(i:  J.  bum  lor  tltraUng  *IUi  ouc-lpnth  oormtl 
(•OiHi  hjrdnteaoliitioa:  K,  bunt  itaiuL 


^ 


to  bloe  on  contact  with  fr«e  hydrochloric  acid,  Hic  test  establishes 
the  presence  of  free  mineral  acids  only.  High  aoiditv'  from  free 
hctic  acid  in  tlie  stonmch  may,  however,  give  a  di:stiiict  reaction. 
The  test  is  of  Mdue  for  the  detection  of  free  hy<lr(X'hloric  acid,  since 
thi»  is  ordinarily  tlie  only  intncnd  acid  to  be  found  in  tlie  stomach 
eontcnttf. 

DimsthylamidoaKibeDioI  T««t. — lliit*  teat  depi-nds  upon  the  coloi^ 
at»>ti  which  a  Uii-jn-r-cent,  alcoholic  solution  «f  dimcihylaniitlo- 
■nbcnzol  pnxluces  when  treated  with  gastric  juice  containing  free 
hydroehluric  ncid.  To  make  the  test,  a  few  cubic  centimeters  of 
fltiBtr  from  ll>e  stomach  contents  after  tlic  test  breakfast  are  placed 
in  •  porodain  s|MKin  or  dish,  and  one  to  two  drops  of  the  diinethyU 
aiDJdoAtobeiiitol  s)ihiti<rn  added.  A  cannin  red  color  results  when 
hve  hydnxdiloric  acid  is  present  (Plate  11,  Fig.  I).  Thi»  reagent  does 
•ut  react  to  orfCtuiic  aciiU  tmlcits  tJicy  are  preacnt  in  amount  over 
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0.5  jwr  (Hint.  Tlie  proportion  of  free  hydrochloric  acid  present 
may  be  determined  by  the  intensity  of  coloration  when  the  reagent 
iti  a<lded,  for  as  small  a  proportion  as  one  part  to  fifty  thousand,  or 
0.0()2  jjcr  cent.,  gives  the  color  reaction. 

From  a  cluiieal  point  of  view  it  19  of  tiie  utmost  importance  to 
iletennine  tlie  presence  or  absence  of  hydrochloric  acid.  After  this 
liiM  l)«'n  dotennined,  it  must  be  ascertained  whether  the  secretion 
Ih  incrcaw^l  or  decrease<l.  When  free  hydrochloric  acid  is  found  to 
1m;  prc.s»!nt,  it  is  unnecessary  to  test  for  pepsin  or  pepsinogen,  since 
this  fcnnent  is  always  present  when  free  hydrochloric  acid  can  be 
dvnionstratcd.  When,  however,  this  acid  is  absent,  we  may  still 
have  a  .swretion  of  pcpsino(;en. 

I'or  the  detection  of  free  hydrochloric  acid  the  Giinzburg  test  is 
]H!rhni>!t  tlic  most  reliable. 

Ottniborc'i  Tut.  —  (liinzburg's,  or  the  phloroglucin-vanillin,  re- 
iifpiit  b  i>reiumxl  as  follows: 


Om.  or  Cc. 


1)  -I'LloKiKluoini 2 

VwulUni 1 

AUiihuIia  abwluti 30 


0  5sB 

0  gr.  IV 

0  3i 


'Hirrc  dntiKi  of  filtered  stomach  contents  are  placed  in  a  porcelain 
itlHNtii  or  disli  (t^.  4,  0);  to  thb  3  drops  of  the  reagent  are  added 
frt)ia  H  small  pi{M't,  and  the  two  solutions  are  thorou^y  mixed. 
Till'  jHinvhuii  siHM)ii  or  disli  is  then  ver>'  oarefullj'  heated  over  a 
small  llainr  ib")^.  4,  ll.  when  if  free  h^'drochloric  acid  is  present  a 
i-liorry  rt-d  tint  ts  oktauHxl  anniitd  the  edges  of  the  mixture  (Plate 
1.  bltr^.  -t  aihI  4).  'lliis  (X)lor  ts  due  to  the  dq[>ositioQ  of  ver>'  fine 
rO'NtH]^,  a»  elTtft  whidi  vrouid  occur  is  even  aqueous  scJutions  of 
0.01  jHT  itnit.  of  the  rintfn'itt.  Tltis  peculiar  colm-  Is  not  devdoped 
Ity  M)>'  oiytuiio  (h^l  wtuttsiwvcr. 

liuitrad  of  tiie  {thkuiitdiKHii  s<^ution,  a  filter  paper  prepared  by 
ntnuts  of  it  is  stimetitucs  used;  «^ien  motstoMd  with  two  or  three 
di\>l^  **^  st*«ttiioh  i\»i\twits  and  ttetttrd,  it  reveals  the  presence  of 
hjxlnvhkMTio  Hold  by  dvvt4<.t(HHK  the  SMue  di«o'-«d  lint.  The  test 
«it)i  (Ih^  t^tjutktii  is  iiHtn'  rdutl^e. 

QO&NTRATIfX  &MALTSIS. 

11k'  iHtrrt  ts  ti'»\l  fttr  all  ^uMititati\v  «nat>'w&  It  i$  gTaduated  in 
tv«(th$k«f  »  «'u^it-^vnt)U)rtv4r.t\«b«■(•^l^'^n»t.  The  buret  should  be 
ti\v»l  i«  *  tvqv*>»li»-nUr  j>vsitiiw  »n^1  finol>-  attached  h>  its  stand 
vV%.  4.  K\  U  shvmVl  W  filW  thrvH^h  a  jHass  funnel  with  the 
»*Hk«\  t\»  l><>  visol,  v'Arc  n«fcit  be  e\wvis<pil  to  awwd  the  presence 
^>f  air  UiMJo^,  IV  buivt  fe  $niduateil  frwm  smv  to  30  Cc. 
Alkva  e«xHvt<  >.^  the  w^hilttW  tv«  i^ut  I'M  ut  i<niK>w  the  bubbles  and 


Ounxhurg  Test  (Marked   Reaction^ 


QUANTITATIVE  ANALYSIS 


•n 


» 


(u  britiR  tlie  sntiition  Honi)  U>  tlip  lu-ni  mark.  In  readiiifc  ofT  th« 
quiuiliiy  of  M>1ultoii  that  has  bwii  iisc<l.  gn;nt  cure  sliould  he  taken 
to  nn<l  at  the  level  o(  th«  bottoin  of  tlie  meniscMs  formed  by  tlie 
attmctk>n  of  the  fiiiid  to  the  cjlindric  wall  of  the  l>uret. 

Normal  Solutums. — For  qtuiiititntive  tumlj'sis  of  the  iwid  iii  Uw 

f^kstric  contents,  normal  solutions  are  iiseH,    A  norma!  solution  of 

sritt  «ir  ulkali  \is  one  in  which  eiwli  liu-r  r<.'))n-:«ciit.s  thi-  number  of 

fniuns  of  reaf^ent  resultinf;  from  dividing  tlie  mnlec-ular  weight  of 

the   sulmtaticc  by  tlif  number  of  rcpliLceablc  )i>'(lro(;en  atoms  or 

liytimxyl  groups.    A  deeinomial  solution  is  one-tenth  the  strenRth 

of  thie  nomtiil  solution.     It  is  tlii^  latter  that  is  used  in  miikinj; 

stcnnacfa  ai)&l>'M^.     In  the  various  tests  employed  in  qtutnlilative 

uiiil\'sis  for  acidity  of  tlic  giistrie  contents,  one-tenth  normal  sodium 

hyiirate  »  used  in  the  buret.    The  amount  of  this  alkali  neeesnary 

It)  ntrutndizc  A  pvvn  (guuntity  of  the  aejd  in  tlic  gastric  juice  will 

(ri\-e   the  ileRTee  of  acidity.     It  has  been  foujid  that  the  tiormitl 

»cicUt>'  of  the  stomjich  contents  at  the  heii^t  of  digestion  (one 

hour  after  a  test  breakfast)  will  ranee  between  40  and  60  tlegrecs, 

which  means  Uic  number  of  cubic  centimeters  of  one-tenth  normal 

KMliiim  hjdrate  solution  necessaiy  to  iieutmlize  100  cubic  ceiilimetcrs 

of  gastric  juice.    For  example,  if  wc  me  'i,5  (_'c.  of  one-tenth  normal 

■odium  hydrate  solution  to  neutralize  5  Cc.  of  gastric  juice,  llic 

degitc  of  sddjo'  would  be  2.5  X  20  (=  50).    We  multiply  by  20 

he<:iiuw  WT"  alw*a>;*  figure  on  the  amount-  neceasar>'  to  neutralize 

100  Cc.  of  fEsstrin  juice,  and  since  we  have  used  only  5  Cc.  for  tlie 

test  we  must  multijily  by  20  to  bruig  tliis  up  to  100. 

One  cubic  centimeter  of  one-tentli  normal  sotlium  hydrate  solution 
will  neutralize  0.00.'{65  gram  of  free  hydrochloric  acid.  If  now  we 
midliply  this  fa<-tor  by  the  nnnihcr  of  cubic  centimeters  nwes^nry 
!<•  netitratizi-  lOIJ  Ce,  of  the  tilternl  gastri<-  juice  (detrree  of  acidity), 
iho  r^-wilt  will  l>e  the  perccjitiige  of  aiid  present.  If  the  normal 
aridity  Li  iK-tween  40  and  GO  degrees,  the  percentage  will  l)e  found 
hy'  muIiipl>inK  by  0.0()8*». 

Miminuin  notmnl  Kindily  40  dcgrcro,  D.OOittVi  x  40  =  0.140  iht  cont. 
MaxiinuiTi  nonna)  acidity  00  dcKrcet,  D.0O3I35  X  60  ^  0^10  per  ci'iit. 

After  the  Ewald-Boas  test  breakfast  an  excess  of  free  hydrochloric 
arid  slionld  U-  pro^-nt  within  fifty  or  sixty  minutes,  wliilc  after  a 
Iliegcl  test  <linner  it  Is  present  in  from  two  and  a  ludf  to  three  hours. 

The  eienieDts  to  which  the  acid  reaction  uf  stouuicli  contents  is 
ftttrilnitable  are  outlined  in  the  following  table: 

I.  Uydroohlario  acid 

^ — ^ — I — , _ ^ 

frM  ooRibLnod 

(wilhjiroteim,  btuiia  subBlanoea} 
3.  (Jreanic  ncidn  (Inclic,  hutyric,  acetic  suAAs) 


a.        Ad<l  pliiMpliatas. 


co[ii1>inc<l 
(with  proteiiM,  bAnc  aubittitaew) 


78 


EXAMINATION  OF  THE  STOMACH  CONTENTS 


Shwe  the  normal  wridity  of  the  stoinadi  contents  is  Inrtwefii 
40  and  60  dcfiivcs,  clinicians  Imvc  for  the  most  part  aprw-d  that 
above  tVl  ii(-jrn.-e<  >liall  oonstitiite  hj-perchlorliydria,  hjT«-nwi<]iiy, 
or  siiptTiiciiiity ;  hi'low  41)  dcgrct-s,  hypochlorhytlria,  lijjjoafidity, 
or  snbiwidity;  nl»eiicc  of  acid,  aclilorhyiiria,  uiuiddity,  or  n<-hylia. 
The  Uitnl  aodlty  b  ascertained  b,\-  the  pbcnolpbthaicin  test  (see 
pBgc  7!)). 

The  uiifilterwi  gastrit'  contents  revca!,  on  analysis,  a  hiKhcr 
acidity  tliaii  the  Rll«r«d,  and  it  h»»  Ik^i  sujii^i^ted  ttiut  micU  an 
anal.vsis  «-t>u]d  fiimish  a  better  indication  of  the  condition  of  ^stric 
secretion  than  annl>'sb  of  tlie  filteretl  contents.  Innsmuch,  liowever, 
as  the  work  of  Ewald  and  IJoas  in  establiUjing  hydrochloric  acid 
values  was  done  on  filu-nil  contents,  a  chanfce  noultl  nece:w.ilate  new 
standards,  involving  a  tremendous  amount  of  vork. 

Fractiioaal  Analrsis. — Id  fractioua)  detenninatJoii  of  gastfic  secre- 
tion, specimens  of  the  gastric  contents  ar«  withdrawn  at  fifteen- 


FM.  5. — BotifiMs  jtutroduodeaiJ  tuba. 

minute  inter\'als  during  the  cydc  of  digestion,  and  tlie  free,  coni- 
biiwd  and  total  acids  are  titrated.  For  withdrawing  the  stomach 
contents  for  examination,  either  ihc  duodenal  tube  described  on 
page  OS  or  a  HehftL-ss  stomach  tube  may  be  used.  The  llehfusa 
instrument  is  an  ordinary'  rubber  tube  with  a  metal  end  having 
slit-like  iii>eniiigs.  each  cciual  in  width  to  the  inner  diameter  i>f  tlie 
tul>e  (Fig. .")).  Aspiration  is  greatly  facilitated  by  the  size  of  tliese 
openings.  The  patient  takes  an  onlinarj-  Ku-ald-B<tas  test  break- 
fast, ajid  ten  minutes  later  tlie  tube  is  swallowed  witli  two  ounces  of 
wBier.  Tlie  patient  I'*  plftix:<l  at  ea.*e,  either  .Mtting  or  lying  down, 
and  urged  to  read  to  di\*ert  his  attention.  At  intervals  of  fifteen 
minutes  15  to  20  (.'e.  of  the  stnmaHi  contents  is  withdrauTi  until 
the  stomach  is  empty.  By  testing  each  portion,  the  n-holc  cycle 
of  digestion  is  recorded  (Vifi.  fi). 

Tlte  motor  power  i>f  the  stomach  is  deiixinst rated  by  the  tlisttp- 
peanuit^t^  u(  nil  food  ])anietes  from  the  tifteen-iutiiuie  samples. 
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0y  tlis  method  c>r  {•xumiimtioii  il  is  ^xissilik'  to  fullow  tliv  rritire 
i)dr  ot  iffstric.  riijirstion  with  prartically  no  dismnifort  to  the 
jatirail,  ami  to  ilruw  otT  ut  iiny  inumviit  u  sufficient  (jimntity  of  the 
pstrir  jiiire  for  the  ii«fss4ir>'  <'h«niral  exnniinatioii>).  The  priiieiple 
itfthFaitrBJicviuKl  n-tmlion  of  tlu-  i(fhfiis;s  tulxr  is  gravity:  tho  tip 
iisufficietitJy  hea\y  to  seek  the  loweM  pi>rtioii  of  tlie  stomai-h.  Ilie 
iMtnimeiit  is  left  in  thi-  Mtuiniu'}i  for  Imurs,  or  until  th^.-  ^a^trio  cycle 
■mnpteted.  A  cur\'e  can  l>e  coniitnicted  which  fjrajihically  records 
6f  tntire  coune  of  digestion.  Infunnatiuti  as  to  the  amount  of  the 
WRboD  can  he  obtaijied  at  any  point  ui  tlie  proffivas  "f  digestion, 
tTocnfilete  aspiration  and  notiiiR  the  character  of  the  specimens 
ihniKd.  There  ia  no  specific  curve  for  the  normal  person;  but 
il«t  tJTHs  of  curve  can  be  found,  Ultastrating  the  rapidity  of  reac- 

I  to  B  Riven  stiniulns.  the  heipht  of  the  ciu-ve,  and  its  descent. 
t>iws  have  hcen  termed,  respectively,  the  hj-peraecretorj-, 

(IVpoRCRtory,  aiul  die  i:i03ecretofy. 
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^  ^"4  IhMtkiul  l«at  braaUwt  wcrctory  ciirve,  ■hov-iiui  the  iIoktoo  of  oddity 
in  B  iHimiiil  c»H*. 

'^  vahic  of  ti>e  interval  inetliod  of  gostric  analysis  is  ohvious. 

""Ur  tfe  ordinal^'  method  of  examininx   the  stomadi  contents 

flw  hftllf  after  tlie  twt  nieal  is  taken  gives  evidence  of  only  a 

WS*  moment  in  an  ever-ehaiiBijiK  cycle  of  gastric  activity,  the 

VKtlDiial  <lrt  emu  nation  slion's  <«)  stomach  secretions  whose  curves 

bl  toward  theeiid  of  Rastric  digestion;  (b)  stomach  secretions  whose 

flin"»  fine  at  the  end  of  gastric  digestion:  (c)  stomach  secretionH 

abcnt  or  delajed.     By  fractional  anal>^is  of  the  tttuitiiK'h  wrcre- 

IKW  a  diagnosis  of  h>'perchk)rli>'dria,  h^'pochlorhydria  or  w-h.vlia  is 

men!  Bnnly  e:stablL<ihc<l  than  by  the  oiie-liour  stomach  examination 

Brfaid)  pvcs  no  evidence  of  tlie  secretory  curve. 

Fheaolpbthalem  Test  tw  Total  Acidity. — ^Tlie  total  acidity  b  deter- 

miDHt  with  oiHvtojith  Durmal  sodium  hydr»te  solution  'm  the  buret. 

The  indicator  <'on.-<ists  of  a  l-perHrnt.  alcoholic  sohitinn  of  phenol- 

ptithalein.     Draw  into  a  gnidualed  pipet  10  Cc.  of  the  hltiTeil 

gaetiic  juice  (Fig.  4,  p).    Four  the  contents  of  the  pipet  mto  u 
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beaker  (FIr.  4,  ii).  To  this,  add  three  or  four  drops  of  the  phcnol- 
I>IU)i»l<-iii  »oliilioii,  which  will  ciiiisc  u  ^uyish  rluiidiiig  (I'tiite  I, 
V'lR.  \).  The  one-tenth  normal  sodium  liydrate  sohition  ia  gradually 
uddt-d  until  nxl  'n  discrmcd  tit  the  puutt  where  Uic  solution  from  the 
buret  touches  the  gastric  juiee.  Uy  agitation,  the  red  color  dis- 
>ipp<^rs.  Add  more  of  llie  sodium  li>'drHt4?  solution  and  again  agi- 
tate the  rontents  of  the  heaker.  When  the  reddish  color  ceases  to 
dUapiK'iir.  a  sullicioiit  (luHiitity  of  the  onc-t«nlh  iiormAl  sodium 
hydrate  solution  lias  been  added  lo  neutralize  the  total  acidity  of  the 
Htomnch  contents.  Care  must  be  taken  not  to  add  too  much.  The 
end  of  the  test  shows  n  slight  red  (Plate  I,  Fig.  2).  It  U  now  neoeft- 
sory  to  read  on  the  buret  the  amount  used.  If  wc  have  used  4.5 
t'c,  we  multiply  by  11),  because  we  calculate  llie  amount  necessar>' 
to  neutralize  lOO  Co.,  whereas  wc  have  used  only  10.  and  wc  find 
that  our  acidity  is  45  degrees.  Tlie  percentage  of  aci<lity  is  ascer- 
tained by  multi])Iying  the  45  by  0.0OH65,  making  0:16425  per  cent. 

It  is  very  iraiwrtant  to  make  a  quaittitntive  estimate  of  free  hydro- 
chloric acid  in  stud.'iiHK  all  jjathologic  conditions  of  the  stoiuach. 
When,  Iiowever,  the  amoiuit  of  free  hj'dnx'ljloric  acid  is  dimin- 
isiied,  it  is  necessary  to  exercise  caution  in  the  interpretation  of 
cither  qualitative  or  cgnantitutive  tc^ts  for  free  hj-drochloric  acid. 
In  comparatively  rare  cases  all  the  indicators,  with  the  exception 
of  Giinzburg's  rwigent.  have  gii'en  a  positive  reaction  for  hydro- 
chloric acid  when  no  hydrochloric  acid  was  actually  present, 

Ttipfer'a  Method  of  Quantitative  Analysis. — This  is  the  simplest 
and  most  delicate  of  te-*ts  for  free  liydrocldoric  acid.  One-half 
per  cent,  dimcthylauiidouzobctizol  alcoholic  solution  is  used  us  an 
indicator.  The  titration  of  the  filtered  gastric  juice  is  done  with 
decinornml  sodium  hytlrate  solution.  Lat^tie  acid  will  not  react  to 
tlie  test  unless  it  is  present  to  the  extent  of  1  per  cent.,  which  is 
nircly  the  case.  Acetic  and  butjric  aci<ls  arc  present  in  fairly 
large  amounts  in  fermentative  j)roce-«.sej»  of  the  stomach;  when 
present  in  sufficient  c|uantitics  to  interfere  with  the  reaction  for 
hydrochloric  acid,  Oieir  strong  odor  rciwicrs  them  easy  of  detec- 
tion. To  10  C<r.  of  the  filtcretl  gastric  juice,  one  or  two  drops  of 
indicator  are  addeil;  tf  hydrttchlnric  acid  is  pre-sent,  a  bright  red 
tone  results  (I'latc  II,  Fig.  1),  so  the  mere  presence  or  absence  of 
hydrochloric  acid  ia  easily  determined.  The  quantitative  deter- 
mmation  is  now  made  by  adding  dccinormal  sodium  hydrate  solu- 
tion; as  this  M^lution  is  added,  the  reddish  tii]t  of  the  mixture 
changes  to  a  ilistinct  yellow.  The  titration  must  procce<l  to  the 
point  at  which  all  trace  of  red  disap])ears  and  the  color  Iwcomes 
clear  yellow  (Plate  H,  Pig.  2).  To  ascertain  tlie  amount  of  free 
hydrochloric  jwid  present,  note  the  number  of  cubic  centuneters  of 
decinormal  sodium  hydrate  solution  used  from  the  buret.  Multiply 
tJiis  by  10,  in  order  to  <letcnniiie  the  amoimt  necessary  to  neu- 
traliite  100  Cc.  of  gastric  juice— the  figures  also  represcntmg  the 


Otfn«itiyl»ini(l»BiE<il>«i»ul  ma  |n- 
<tlR*lor.  artar  rvnrUririii  nlkKllna 
wtlh  J\  nodUim  hyrirnle  «olttiion. 


Pro    4 


To  pre  r  Ta»t. 

Alluarlri  B%  ln<lii?ntor.  utt^r  ntit- 
Uflplng  slkalitie  tvitn  ,",  aodium 
hjrtlTiBl*  BOtuiton. 
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Lactic  Acid. — Since  l)rpml,  milk  and  meat  rnntaiii  laetic  acid,  any 
Icsl  fur  laclic  iioid  ciui  be  of  value  only  when  the  int-al  contains  very 
litlle  of  those  foods,  '^i'hc  Koas  test  meal  (page  67)  is  preferable 
wla-ii  the  object  is  to  detect  tlie  prwence  of  laetic  aciti.  I'ndcr 
physiologic  conditions  no  ap]>reciab]e  amount  of  lactic  acid  is  formed 
during  digestion.     Luetic  acid  is  apt  to  be  foun<l  in  any  condition 

asaoriat*^!  with  stagnationof  the  ira.stric 
contents  iLS  n  residt  of  motor  itisufS- 
cieiicy,  provided  the  amount  of  hydro- 
chloric acid  is  l>elow  normal.  An  excess 
of  lactic  acid  would  suRKCst  gaatric 
carcinoma,  though  it  should  not  be 
ovcrlooke<l  tliat  an  est-ftw  of  lactic  aci<l 
may  be  present  in  benign  slenof<is  of 
the  pylorus  and  motor  insufficiency. 
Should  the  stotnfK'b  Ik.-  washed  out 
the  evt-niiii^  l>efore,  and  Uctic  acid 
appear  in  the  stomach  contents  after 
the  night's  fast,  the  i>atlioIo;:ic  condi- 
tion is  prohaUy  carcinoma.  Where 
carcinoma  has  developed  from  the 
overhaugiiiK  edge  of  a  callous  ulcer, 
the  findings  may  sliow  no  lactic  acid, 
hut,  on  the  contrary,  large  amounts 
of  hydroi'hluric  acid. 

Vffehnann'g  Tent. — I'ffelmann's  re- 
agent consists  of  10  Cc.  of  a  4-per- 
cent. carl>olic  acid  solution  to  which 
arc  a<ldcd  one  drop  of  ferric  chlnrid 
solution  U.  S.  P.  and  sufficient  water 
to  producca  transparent  amethyst  blue 
(I'late  HI,  Fig.  1).  The  solution  sliould 
be  freshly  prepared  for  e«oh  test.  Add 
a  (ew  drops  of  the  filtrate  from  the 
stomach  contents  after  a  Boiu-^  test  meal 
(p.  67)  to  5  Cr.  of  the  UfTelmann  re- 
agent in  a  tost  tul>e,  luid  in  the  pres- 
ence of  lactic  iKid  tlie  solution  will 
lose  its  blue  color  and  take  on  a 
beautiful  canary  yellow  or  greenish- 
yellow  tmt  (Plate  III,  Fig.  2).  Should  there  be  coil* iderable  hydro- 
chloric Roid  present  in  the  gastric  juice  the  result  may  be  obscured. 
ITic  stomach  contents  under  this  condition  should  be  extracted 
with  ether,  which  takes  up  the  lactic  acid  only.  The  ethereal  solu- 
tion is  then  cvapuratctl,  the  residue  tiUvt-n  up  with  distilletl  water, 
and  the  Ufrehnimn  teat  applitil  to  this  solution;  if  lactic  acid  is 
present,  the  solution  turns  intensely  grecoi. 


Sec 


Flo.  7. — StniuB'  funnel  for  nwk- 
Ing  laotia  Add  tMl. 
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Stmuiui'  Tr**.— Strauss  has  dcviswl  a  glass  funnr)  (Pif.  7)  which 

mukrs  the  U-st  for  \Aciiv  ftcul  ([iiile  sitapte.    TIk-  fiiniiul  is  crudii- 

aXe*\  to  5  Cc.  below  and  2o  Cc.  iilio\-f.     It  is  filled  to  tlie  5-Cc.  murk 

with  filtcml  K^trtc  juice,  luA  flhrr  Ls  luldvcl  up  tn  the  2i>-Cc. 

nuvk.      1'Ke    funnel    is   corked    and    thoroughly  ><hakeii.     AfiLT 

'  ftantlinf;  for  n  short  timtr  to  iillow  the  Ihiwis  to  3cp«riitc,  the  contents 

«r«  wllowt^l  to  run  nut  tlirmijih  the  stuix-ock  to  the  iVCc  murk.    Dis- 

ttU««l  wat«T  b  added  up  to  the  2W'c.  innrk.  ami  then  two  drops  of 

tniettuv  of  iron  rhlorid.    On  Hhaking  the  mixture,  if  an  apiireeiablc 

quantity  of  Uclic  acid  is  present  un  intense  greeii  color  rusults;  a 

>  pale  grven  indicates  a  trace  of  lactic  acid. 


EXAMINATIOH  FOR  ENZTMES. 

P«pcuio|en  and  Pepsin. — TlirouKh  the  action  u{  a<  ids.  and  espft- 
cnlly  hydnwhlorie  wciil,  pr[)Minugcn  li  converted  into  active 
prpciin.  If  the  gastric  contents  contain  free  acids  and  digested 
prolriiu,  prjHUi  is  pn-sent.  If  thert*  are  no  free  acids,  hut  the  diges- 
power  hccomcs  apparent  when  the  material  is  treated  with 
Soieiit  hydroeldoric  iieid.  |>epsiii  L-*  dcmmistnilcii.  To  ascertain 
t}ie  pfTSfiM-e  of  pepsin  when  free  hydrttchloric  acid  is  ]>rt-;ifiit,  tit 
Cc.  of  gastric  ontclits  is  plai-rd  in  a  tt-st  IuIk-,  u  little  disk  of 
eoainibte*)  eftK  protein  added,  and  the  test  tube  placcil  in  an  iiiru- 
b«t(v.  which  ia  kept  at  a  constant  t*'mi)cruturc  hctwcpii  <IS°  niul 
100"  P.;  ditjijuKaranee  of  the  egg  pnitein  after  a  sliort  interval 
points  to  the  presence  i»f  pepsin. 

When  hydroi-hloric  aeid  is  alisent,  pepsinogen  alone  may  be 
found  in  the  stomach  contents.  This  is  important  to  the  diagnos- 
tician, iDvniuch  as  {wpsinoiten  is  rarely  al>sent.  Tlie  ahsencc  of 
peietnoKFn  meaiw  utniphy  or  achvlia.  In  tlic  absence  of  hydro- 
chloric ariil.  pei«siiioprii  is  ]iractically  iiu-rt.  The  test  for  pei)sinot>en 
b  made  by  a<(ilitiK  to  10  Cc.  of  filtered  gastric  jui<;c  one  or  two 
dtops  of  hydrochlork-  acid  an*!  |>rocee<ling  as  witli  the  qualitative 
t««l  fur  pepsin. 

DMarmlnatioa  o(  Pepaia.— /frcia  TfM  iJacoby-Solma  Method). — 
One  fcrani  of  rieiii  is  dissolved  in  100  Ce.  of  u  .Vpcr-cent.  solution 
opf  MMltuni  chlorid,  and  the  whole  filteretl.  Two  cubic  tviitimeters 
€>f  the  filtrale  are  mixed  with  0.5  Cc.  of  a  dtviitormal  III'!  .^uilution, 
1  (V.  of  dilutetl  stomach  contents  it  ailded,  ami  the  mixture  b 
maintained  at  ImkIv  irnijK'raturc  for  three  hours.  Fernicnts 
clear  u|»  the  riein  dei>osit,  TI»e  quantity  of  pe)>sin  b  delennined 
troai  Uie  degree  of  dilution  in  which  the  stomach  contents  will 
caunc  the  ricin  deposit  to  disappear.  Sohns  considers  one  pepirin 
tmil  the  antoiuit  of  gastric  juiiH*  which  is  sufficient  to  dear  up  2  Cc. 
of  a  3-peiM?ent.  ricin  solution  in  three  hours  at  IiIoimI  letnperHlure. 
NormaJ  stuiimch  contents  contain  alxtut  !l)0  {K-psin  units  to  the  cubic 
cralimrter.  ^ 
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J/riC«  TeH. — A  capillary  ftlass  tube  is  used,  into  which  fresh  e([p 
prott'in  is  tlrawii  hy  suction.  Tiie  contents  of  the  lube  aro  cougu- 
littetl  by  irannTsion  f«r  five  minutes  in  boiling  water.  Hy  cutting 
■  ti\e  tube  into  pieces  2  to  5  ceiitiiiietent  long  the  pieces  can  easily 
be  placed  in  a  beaker  containing  the  gastric  juice  to  be  tentetl. 
TTiey  sliould  tlioa  I)e  kept  in  an  iticnbator  for  ten  liours  at  a  tem- 
perature of  9.">°  to  98°  F.  At  the  end  of  this  time  tlie  protein  will 
be  seen  to  have  di.*appeared  from  the  ends  of  each  piece,  while 
tliere  still  remains  some  in  the  middle  portion  of  each.  The  empty 
ends  are  measured.  The  !«quare  of  the  length  of  Uie  column  of 
protein  digested  is  the  measure  of  the  amount  of  pepsin  in  llie  ga.stric 
juioc.  For  instance,  if  tlie  empty  portion  of  tlie  tube  Iw  11  milli- 
meters in  length  the  digestion  equals  H  X  3,  or  9  parts  of  |>epsin. 
The  peptic  unit  is  tliat  qiiantity  of  {)epstn  which  will  digest  one 
millinieter  of  egg  protein  in  a  Mett  tube  in  ten  hours,  tJie  lubes 
being  immersed  h)  O.lS-jM^r-cenl.  free  hydrochloric  acid. 

Thp  Gflaiin  Test.-  -Ramond,  Petit  antl  f'arriS  describe  a  sumjjle 
procedure  aliowuig  Iwtli  the  i>e]j(io  powiT  and  the  hjxJrochloric 
acidity  of  given  samples  of  gastric  juice.  Five  t'c.  of  3-per-cent. 
gelatin  solution  is  placed  in  a  tt-st  tulrc  15  millimeters  in  diam- 
eter; the  tulie  is  then  sterilizcl  at  KMI"  C,  and  kept  exactly  \Trlii»l 
dniing  solidification  of  tlic  gelatin.  Five  Cc.  of  filtered  gastric  juice 
is  then  placed  over  the  gelatin,  and  0.02  fim.  of  lli^TnoI  added. 
Allowed  to  stand  at  room  temjierature.  a  few  hours  later  the  tube 
shows  a  defiiitle  ring  tn  the  gelatin,  the  time  of  its  appearance 
depending  nimii  the  acidit>-  of  the  specimen  of  gjisiric  juice.  In 
anacidity  or  marketl  hypoacidity  no  rijig  fonus.  To  ascertain  the 
rapidity  of  digestion,  a  paper  index  may  I>p  pasted  along  the  tube 
or  the  latter  may  \w  grwluatcd  in  millimeters.  Normal  gastric 
jm'tT  digests,  on  an  average,  two  and  one-half  millimeters  of  gelatin 
in  fwentj--fonr  hours,  llic  digestion  continues  regularly  until  all  tJie 
gelatin  iuis  lieen  consumed.  Sevend  tiilies  slionid  be  used  for  each 
specimen,  and  an  average  taken.  Tlie  add  ring  in  the  gelatin  is 
most  clciu-ly  (Mfii  ulun  tlie  tulx-  b  held  agaui.s1  the  light. 

Qualitative  Test  tor  K«imin. — Five  to  tni  cubic  centimeters  of  fil- 
tered stomach  contents  are  jKTuratcly  neiitruliiM-d  with  deciiionnal 
Rodiiun  hydrate  solution.  The  same  quantity  of  neutral  or  ampln> 
teric  Imiled  milk  is  ad<)ed  uiu]  tlie  mbcture  placed  in  an  incubator. 
If  tlie  curdling  process  I)egins  nnthiu  fifteen  minutes  and  a  congu- 
hmi  is  formed  when  the  iiiu\ture  is  allowed  to  stand  k>ngiT,  the 
phenomenon  of  coagulation  is  ftttrihtitable  to  the  action  of  reimin. 

To  test  for  w-nnin  Kymogen,  add  three  to  five  drops  of  a  1-per-ccnt. 
calcium  chlorid  solution  to  lOCc.of  milk  to  wWch  tlwee  to  four  drops 
of  gastric  fillrate  haw  Ix-cn  added,  and  place  in  an  inculator.  If 
ooagill*tion  of  casein  occurs  in  the  coiu^-  of  a  few  miimteH,  rcmiin 
«>Tnopm  is  present. 

A  pronounced  c^nnution  of  the  specific  biolc^v  action  of  fer- 
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b  <firect]y  iinUrative  of  distiiriiaiM^  of  the  fui>ctiiin  of  Hie 
)l*"Mh^''  ■pparatiis  of  tlii*  stomaoli  itself.  By  t-xuiiiinalkiti  of  the 
gkstric  entjinrs  it  may  he  dt-tcrmined  in  iii(li\'idii)Ll  rtts^  whrther 
inijiwnnent  of  the  ^atxluUr  ai>paratiis  is  trjinsilorj'  or  pcniiuudit. 
HjtlnK'hkiric  acid  s#<Tetitiii  is  sometimes  ttrnjioniriK'  inhibited  in 
lOMnalies  of  mcnstniatifin,  in  apiKtidicitis.  in  nervous  dysiiujiKia,  in 
ebiJf-lithiasts,  und  in  ueiitt-  und  ihe  early  stngett  of  ehronie  t^n^^lritis. 
Id  tiKsr  coixlitioas  the  preA-nctr  or  ulxienvc  of  enzymes  iiidieutes 
wlirtlKT  tlH-  ph>'si<'uui  hss  to  den)  with  only  n  temporary'  .siippre!»ian 
of  the  h\<lriK'hl"rie  aeid  secretion  or  with  an  advanced  or  dironic 
gastric  catarrh. 

Tett  for  Propcptona.— Ilie  end-products  of  protein  digestion  in 
tbr  stomach  arc  propcptisies  and  peptones.  'Ilie  iU)iiiioiM<tds  are 
aD  fiiTTiHvl  in  tJie  intestine.  Ti)  test  fur  propeptonc,  mix  equal  jiarts 
nf  the  hliercil  stotnaih  contents  and  a  saturated  solution  of  MKliiun 
rMorid.  A  turtiid  precipitation  indicutes  tlie  presenre  of  i>niiK-|>- 
tuoerv  Wten  there  U  no  precipitation,  but  the  addition  of  two 
or  thifc  (Imps  uf  acetic  a-'id  lunis  the  liquid  tiirl)id,  proi»eptone  is 
[wwwHl.  Wicn  ihc  wilution  is  heated  the  tnrliidity  clears  up,  iiiid 
•hen  it  («ol»  tjic  turbidity  n-liinis.  The  niortr  turiud  the  solution, 
nthcr  tiling  lieiii];  equal,  the  ^ater  tlie  amount  of  propeptonc- 
|^^r^^lt. 

Teal  f«  Peptone.  —  After  having;  filtered  out  the  propeptone. 
5  Cc.  of  tlje  filtrate  is  made  stnonj-ly  alkaline  by  adding  sodium 
hjilrale  Milulioit.  A  few  drops  of  a  l-per-cent.  sulpliate  of  copper 
wlution  are  added.  When  peptone  is  present,  a  purjile  or  %'iolct-red 
rolur  (biuret  renction)  appean. 

CAfiSOHTORATE  DIOESTION  IN  THE  STOMACH. 

TJie  eon%Tr»ion  of  starches  into  sugar  occupies  three  intennediarj' 
■O^rs.  which  are  determined  by  tlieir  behavior  toward  Lugol's 
nhttioo.  The  stages  an'  ainidulin,  erj-throdcxtrin,  and  8chn>6dex- 
tfin  (we  ]iHge  50).  ^Yith  Liignl's  solution.  lunidulin  gWin  a  blue 
nlor,  cr>tliroilextrin  a  violet  or  iimtKig)Ui>'  brown,  aciiroodexlrin 
laaain  unchanged.  The  end-pmduct  of  the  conversion  of  starch 
ntu  su^r  is  maltose,  together  with  :9nall  amounts  of  dexirow, 
which  may  be  demonstrattxl  by  Fchling's  or  N'ylander's  teats. 
Land's  "oluttOD  consists  of  pure  iodin,  1  grain;  potassium  iodid,  2 
pano:  distiDcd  water,  enough  to  make  20  O. 

In  liM>ereh]orh)'dria  the  digestion  of  stareli  has  been  found  to 
he  tunnderabty  impAired;  in  testing  the  stomach  ixmlenta  for  starcJi, 
lodm  pvcs  a  pronounceti  blue  wloring.  In  aehlorlijdria  the  ivac- 
tion  is  wino-jTllow.  'llie  first  result  is  more  likdy  to  be  «bttoinc<l 
wfcen  tlierr  is  no  impainneiit  of  the  salivaiy  glands  whereb>'  the 
■CRtioo  becDina  poor  in  ptj-alin.  In  any  case  where  hj-pexaeidity 
it  pcncnl,  adr\'ar>'  digestion  islops  as  soon  us  the  food  entenj  the 
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Stomach:  in  subaiid  toiHlltifiiis  siilivivrj'  diRrstioii  nmy  pro<Te(l 
imie finitely  in  Ihc  stonmcli,  tlqx'iiding.  of  cuiusf,  upon  the  t'xtcait 
of  the  (liniinuti()i)  of  gaatrir  scwction. 

BLOOD  m  THE  STOMACH  CONTENTS. 

The  prcsciKv  uf  bluutl  in  thf  stomach  contents  must  be  considfred 
always  pathologic;  it  is  most  fre<|uently  nssorintwl  with  prosioii. 
gastric  ulcer,  or  gastric  carcinoma.  It  may  bo  due  to  the  rupture 
of  varices  in  the  lower  part  of  the  esophagus  caiiseii  h\'  cirrhosis  of 
tlie  liver.  In  gftstric  ulcer  the  hloofl  is  utsuuUy  briglit  rwl  in  appear- 
ance, unless  chaiiBcd  by  the  action  of  the  acid  of  the  gastric  juice, 
in  which  case  it  takes  on  a  brownish  liiscoloration.  In  hemor- 
rhages re»ulting  from  gastric  carcinoma  the  blo<Ml  is  more  tiiori>ugIily 
iucoriM>rated  with  the  stomach  contents,  giving  rise  to  the  *>calle(i 
colTee-groiind  umteriul.  of  brownish-black  appearanw. 

Webw'a  Ouai&c  Test. — A  snuill  c|nantity  of  the  gnstrit;  filtrate 
is  rubijn!  up  with  water;  one-third  its  volmnc  of  gluciiit  acetic 
acid  is  then  mided  ami  the  mixture  sJiaken  up  with  ether  in  a 
test  tube,  'llie  acetic  acid  decomposes  hemoglobin  and  lil)erBte,s 
hematin,  which  is  in  turn  taken  tip  by  the  ether,  llic  clear  super- 
natant ether  is  then  poured  off,  ten  drops  of  an  alcoholic  aollllioli 
of  resin  of  jfuaiac  are  mixed  with  ii,  mid  lastly,  tweiitj"  to  thirtj' 
drops  cif  tiiipentine  or  Iluehnefeld's  reagent  are  added.  A  blue 
color  aijpearing  at  once  point!*  to  the  presenw-  of  blood  in  considerable 
quantity',  I)ela\'(Hl  appearance  of  tlie  blue  color  is  an  indication 
of  smaller  quiuitiUcs  of  blood. 

TESTS  FOR  CARCmOHA. 

Salomon's  Test.— The  principle  underljing  tins  lest  is  the  fact 
that  earrinonta  secretes  protein,  which  becomes  mixed  with  the 
ga.*<trie  i-onti-nts.  Tlie  iliet  of  the  ])atient  for  twenty-four  hours 
prior  to  the  test  i^wiuld  be  iibsolutely  free  from  ]MX)tein.  At  the 
begimiing  of  this  [>eri(Kl  he  is  given  a  morning  Jiieid  of  milk  and 
gruel  luid  u  mid-da>'  meiJ  vA  lx>iiillon  with  coffee  or  tea.  Late 
iu  tlic  c^-ening  the  stomach  should  be  washeil  out  with  large  quan- 
tities of  pure  water  until  the  return  water  is  dear.  Tlie  follow- 
ing rnoniing  the  fasting  stomach  is  waslied  twice  with  4(10  Ce. 
of  physiologic  salt  solution,  the  same  solution  licing  used  each 
time.  Tliis  solution  is  then  tested  by  the  Kjeldahl  method  for  the 
total  lunoimt  of  nitrogt-n,  imd  by  Eshach's  metliod  for  the  quanti- 
tative estinuition  of  protein.  Salomon  found  in  cases  of  gastric 
carcinoma  21)  to  70  milligrams  of  nitrogen  and  from  (l.lK)(i25  to 
().(fci  jier  cent,  of  jimtein  to  each  UXt  O.  of  the  fluid  that  luul 
been  used  in  lavage.  In  non-malignant  cases,  according  to  this 
inwirtigator,  no  protein  could  he  deteeteil,  and  the  aiuomit  of  nitro- 
gen varied  from  none  to  H>  milligrams  in  each  100  Ca 
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Volfl    sod  Jn&|tLaD8  Test— Thi»  tt-st  <l(-p<^^iul&  ujkhi  csftinuition 

iif  thf  MiMiiuit  of  suliilitf  (MMttiii  iirt'seiil  in   %\ve  giiatric  txniU-nts, 

and  is  une  of  thv  most  n-liabk-  in  ijsi-.    'Die  assiiwplion  'a^  tluit  a 

patne  cardnoma  secretes  n  pe]jti<l-i«plittiiig  fi-nuotit  that    <.-<>uvfrts 

iDMilul))*.-  protein  into  snlublv  protein.     The  tent  la  ii»eksH  n-heii 

h}ilnr<-hluri(^  onA  is  ppraciil  in  the  st'tniuch,  aii<i  is  thcrcftinf  of  viUui- 

floK'  ill  ca.<4CA  iif  Aclilorh^'iiria.      WdIT  anil  Juiij;Iiaiih  found  lurgt> 

quiuitittr^s  uf  Milublt-  pruteiii  in  (lie  gustric  cuntctitis  iii  t-a-scs  of  vas- 

rimiiUB,  while  in  tM.iii^i  Kastm  of  at-lilorltyilria  urAy  minute  (gutiiitities 

UK  found.    Tht*  soluWe  protvin  is  demonstrated  by  pn-t-ipitnlJon 

mth  Uie  ftillowiii};  rd^ciiit: 
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Tlufl  m^ient  .should  \k  kept  in  a  cool  plnce. 

Six  trst  tub**,  holding  vnrjiiig  quHiitities  of  filtrrrd  pistric  juitr. 
from  It-Uttii  Cc.  to  1  Cc,  are  diluted  up  to  10  Cc.  with  di.stiJled 
mtrr.  Wth  u  pipet  1  Cc.  ol  the  reagent  is  carefully  platt-d  upon 
ibe  ninlent-s  of  ea«4i  tost  tMl)e.  At  the  jimctioii  of  tlie  reu}«^it  and 
liie  dilutnl  pistrii-  juice  a  definite  ^^hite  rinj;  mubt  appear  in  uU 
MX  tuiies  for  the  test  to  he  putative,  for  in  normal  eiiM-s  it  nill 
■ppvar  in  dilutions  containing  as  much  as  1  pnrt  of  gastric  juice  to 
«t  of  water. 

CrtodlMWis-— I-'Oeper  and  Binet  de\'w«l  the  e>lc:Kliapiiwi.H  of 
nrnnMnB  of  the  stomach.  The  nietluxl  consists  in  waslung  out  the 
stoniadi  b,v  uitrodiK-ing  \  liter  {\  )>int)  of  iionnid  saline  Hohilion  and 
removing  it,  eentrifugalizuiR,  and  examining  for  cardnomatoiLS  celts. 
Tlir  solution  alioukl  reach  all  purttons  of  the  (ciislrii-  niucosu.  With 
itre  iiolution  in  the  stomach,  the  patient  should  lie  doiMi  ami  sit 
iq>  »e\'r»J  tiine&  iukI  the  orgun  Ix-  earcfiilly  knciuK-^l.  I'jioiigh 
fmhly  luo^'iKtl  carrini^iatous  cells  can  thus  he  obtained  to  >ield 
a  piwtivi-  cliagiKisis, 

Olrcyltryptoph&B  Teat. — Xetihauer  and  Fischer  state  that  cat- 
nnnniu  ut  the  shanach  secretes  a  fenneni  which,  imlike  jKiJsin,  sjJits 
(Ij'iTltrMitophaii,  and  liiiit  llii.s  fenneni  oaii  be  detecteKi  in  the 
Mimacb  cuiitentit  in  tlie  early  stages  of  gastric  cutinoma.  On  the 
other  IuumI,  it  hu.s  lieen  Axovn  hy  Wurfii-ld  tliat  saliva,  when  mixed 
with  ncuinU  or  faintly  acid  gastric  jui^-,  imjjarts  to  the  latter  the 
[Kiwer  i<  sc])arating  tr^ploplmn  from  gl\x-yltr\i)t«iiflittn.  .Jacque 
and  Woodyatt  affirm  as  a  result  of  ihcir  later  investigations  that 
laiivm  (rrc  from  liucteria  <loes  not  split  glycyltiT,-ptoplian;  also  that 
amuul  gastric  juiiv  free  fn>in  bluod,  hik,  and  iKLcterin.  aiul  gastric 
juMT  frtJtn  ea.He7t  of  lienign  siibucidity,  have  no  ixptid-sjililting  action. 
In  the  gl.M->ltr>pto|)liw)  test  tlie  presence  of  tr>pti)phHn  is  mani- 
fcMnd  by  the  development  of  a  rosc^ed  color  in  tlic  gastrie  contetitt 
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under  test  on  the  grudual  addition  of  bromin  \'apor.  A  weak  solu- 
tion of  cftlciinn  lijixwlilorite  luiiy  be  used  inf^tvud  of  brumin  vapor, 
and  ^vcs  th<.-  same  reaction. 

Qloduki's  TMt.— 'lliis  test  U  based  upon  the  asnunption  that 
gastric  carchioma  is  always  acrompuiied  by  a  chronic  gastritis 
which  interferes  with  the  secTetion  of  the  gastric  juice.  Exambiiw 
tioii  of  the  stomach  (contents  after  three  different  test  meals  bi  the 
courae  of  one  day  iv\'i-als  whether  the  gastric  juice  is  Ik-jhb  normally 
st'tTCted.  After  the  first  test  meal  tlic  pcrcwitage  of  lij'dixwhioric 
ttdd  may  be  norma),  hut  if  the  ease  ts  one  of  g&iitric  csn-inoma  a 
iOnaUer  amount  of  free  hydroelilorie  acid  will  be  foimd  tJter  llie 
seocmd  test  meal,  and  after  the  thini  the  percentage  of  hydnnhloric 
add  win  be  foiuid  to  f)e  greatly  diiuini^ied  or  nil.  'Ilie  test  is 
remarkably  reliable  in  differentiating  between  carcinoma  and  ulcer, 
Mnce  tlie  latter  doc^  not  interfere  with  the  secrt-tion  of  hydrocldoric 
acid. 

INDIRECT  METHODS  OF  OASTBIC  ANALYSIS. 

A  number  of  metliods  are  in  vogue  for  tlie  examination  of  the 
functioning  powers  of  the  stomach  without  removing  the  gastric 
contents.  While  such  methods  fail  to  <letermine  the  exact  condition 
of  the  acidity  or  of  the  activity  of  fenneuts,  much  mny  lie  leAnied 
by  means  of  them  rcganjing  gastric  motility'  as  well  a^-  the  digi-sdvc 
powers  of  the  stomuth. 

Benedict's  Efferv«sceDce  Test  for  Acidity. — Wiieii  the  stomach  tube 
carmot  be  introduerd,  the  efTer\esccncc  test  for  gastric  acidity,  first 
described  by  A.  I,.  HenedicI,  Is  of  great  value.  The  ttst  is  only 
approximate,  and  it  is  not  ncccsaar>'  to  insist  upon  a  rigid  t(«t  meal. 
It  con-sisls  in  auscidtation  of  the  efferx-esceiice  produced  when  a 
saturated  solution  of  sodium  bicarbonate  meets  the  gastric  contents. 
One  hour  aftiT  »  te»t  bn'iikfuM  or  tliree  lioim*  after  nii  ordinary 
meal,  the  patient  standing  before  the  phjTiieian  and  cautioned  not 
to  speak,  breathe  heavily,  or  rustic  his  garments,  drinks  30  Cc. 
(1  ounce)  of  tJie  sodium  solution  at  one.  gulp.  In  from  ten  to 
thuty  seconds  a  fine  cix-pitation  is  heard,  the  Mtel]io3Ct)pe  ))eing 
placed  over  tlje  c«iter  of  the  ga,stric  area.  If  tlie  gastric  acidity 
is  high,  the  ccrpitation  is  quite  marked;  if  umch  reduced,  prac- 
tical!)' no  crepitation  is  hcArd. 

Thiead  Test  (or  Oastiic  Acidit;. — A  solid  gelatin  capsule  con- 
taining a  heav\-  ix>wder  (sulphate  of  sodium)  giving  a  iieutnd  reac- 
tion can  l>e  used.  The  capsule  is  pierced  and  a  thread  <irawn 
through  it  whieh  has  been  soakc-d  for  halt  an  hour  in  a  0,2.%-per-ceiit. 
aqueous  solution  of  Congo  red.  'Hie  thread  is  120  i-entimcters  long 
and,  after  jwissing  tlirough  the  eaj)sule,  is  tied  over  it,  Tlie  capsule 
is  swalkiwcd  half  an  hour  after  a  test  breakfast,  the  free  end  of  tlio 
thread  being  held  in  tlie  hand.  AfttT  fifteen  minutes  the  thread 
is  dmKli  out,  the  eapnule  havuig  tlis^otved  in  the  stomach  in  the 
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The  pnd  uf  tbe  thread  vrbich  liit»  br^n  in  the  stctmac-h 
k  blue  or  \\a\et  according  to  tlic  aniount  of  hjdro- 
cUortc  ftctd  in  Ihc  sUnuarh  contents;  if  iJie  thread  is  still  red.  diis 
Aaws  aiiaridit%'  or  tlinl  tlie  rapmle  has  »tiick  »oinewh«re  on  ita  way. 
By  this  aimpk-  mt^&ns  the  condition  in  rcKard  to  acidity  in  the 
■iMlBwh  can  Iw  dettrniiiK-J  willirjiil  iiic<iiivoiii(Ticuig  the  putlvnt. 

FlMdeh's  T«rt.— Another  nictliod  of  testing  for  the  presence 
of  fa\-drochloric  acid,  vrithont  tlie  use  of  t}ie  titonmcli  tube,  is  to 
«4qc  two  thrrad»  rnnp>  rod.  one  a  dce|)er  tint  than  the  other,  tie 
tbon  snugly  to  a  snuill  Kiiilioni  stotniLch  l>ucket,  to  whirli  the  iisnn] 
laag  alk  thread  is  atta<-h<tl  for  removal  (sec  pa^e  72),  and  have  the 
patient  iwallow  bucket  and  colored  threads  half  an  liour  after  a  test 
hreukfast,  to  be  withdrawn  a  half-lioiir  later.  Alteration  of  the 
trtl  w.lor  to  blue  indicates  the  prcst-noe  of  hyfhochloric  acid.  Any 
ilevioe,  such  as  t>iiig  a  knot  or  a  double  knot  ui  one  of  the  tltrcads, 
«r  maldnic  one  shorter  than  tlie  other,  enables  the  observer  to  dis- 
tingiush  betveni  tjir  two  original  rtdtii.  A  sntiJI  inetiJ  button  can 
be  used  itifiteml  of  a  stumaeb  bucket,  iH'ing  jtlaced  within  a  ^Intui 
nptnde  (a  prevxnl  liic  Mli\ii  from  coining  in  <'unlnct  vritii  the  thrrail. 
ftiwirich  has  Kiveu  iIk-  name  "  (iasti<igiio>t"  to  this  prycedni-e, 

Aaotfaer  Simpl*  Quantitative  Test  ol  Aciditx.— Take  two  strips  of 
puuw,  finir  or  five  eenlinieters  long  by  one  ecntinietuT  wiile,  l>ip 
oar  strip  in  a  (LS-pcr-ci-nt.  solution  of  Congo  red  and  tlie  other  in 
a  O-o-prp-ceiit.  solution  of  diuiethyluiiiidoazolienzol.  Fasten  a  long 
thread  (7*1  rra.)  (o  tlie  two  strips  and  pack  tlie  atriiw  into  a  ^latiu 
npsole,  pass  th«  free  end  of  the  thread  thn>ugh  the  cap  of  the 
dpsuk  with  the  aid  of  a  needle,  thni  close  the  «i|)3ule  with  the  cap 
■nil  havr  the  patient  sn-allow  it  an  hour  after  a  test  breakfast, 
When  the  capsule  lias  dissol^'ed,  the  strips  of  gauiM^  are  to  l)e  drawn 
out  by  nwaiis  of  the  thread,  and  the  tint  of  tlic  strips  wilt  indicate 
tlir  addity  of  the  stomach  contents. 

OfcHbuiilt  Method  ol  Tectfaic  the  Absorptive  Power  of  the  Stomach. 
— TW  oenligTBins  of  potassium  iodid  asv  placed  in  a  section  of 
vcfjr  llihi  tbouf^  stronf^y  vulcanized  rubber  tubing;  ulx>ut  tJireo 
<pTtgw  nf  an  inch  in  length.  The  ends  of  the  tubing^arc  folded 
and  tied  witJi  thrcafU  of  Hlirin  hanlened  ui  alcohol.  To  make  sure 
that  both  enits  are  water-tight,  the  tulw  should  be  placed  in  water 
tod  allowed  to  mnain  for  -■'cveral  hours,  the  water  being  then  tested 
hr  potantum  iodid.  Should  none  of  the  drug  be  found,  the 
patient  in  directed  to  swallow  tlie  jiackagc  three-ciuarters  of  an 
MO-  after  having  partaken  of  an  Ewald  test  meal.  I-'ree  hydro- 
(Utric  aeid  of  tlH<  stoniucli  will  dissolve  tlie  fibrin  threiuU  and 
ftoate  tttr  potassium  salt  into  th<r  sloinueh.  The  saliva  shouk) 
be  Icftcd  fur  potassitun  iodid  at  intervah  of  fifteen  minutes.  When 
tfe  acid  fccTftion  is  l>elow  normal  the  salivary  reaction  will  be 
Mayvd.  In  aiscs  in  which  the  acid  s«-creti<>n  h  wholly  alKwnt  the 
salt  may  not  appear  in  the  saliva  for  at  least  six  hours. 
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Sahli'B  Desmoid  TMt. — Ry  tht^  tum|>1c  itienn-s  of  invf^iRftlian  of 
tliv  fuiic-tiiinR  of  tho  stomach  ilt>tTil>(tI  by  Sahli  (lie  physician 
may  avoid  the  Hiinoyiincc  that  cirtiiiii  pntientw  exiMrieiiw  when 
gai^tric  conU'iits  ore  withcirunti  by  means  uf  the  stomach  tube  (or 
analysis.  1'hf  desmoid  t^t  in  Imsed  upon  tlte  observation  of  A<lolf 
Srlinii<lt,  that  the  diRfStioii  of  raw  connective  tissue  is  confined 
tf»  the  stomach.  Haw  eoimcctive  tissue  pa^ssinn  throu^jh  the 
stomiu-ll  undiijestetl  is  Tiot  affected  by  the  pancreatic  and  intestinal 
juices,  but  Is  ejected  with  tlie  feces  unrhangnl.  Tlie  details  of  the 
test  are  as  follows:  Two  small  squares  uf  rubber  <lam.  such  aa\ 
dentists  use,  are  made  into  bajjs;  into  one  js  pjaeetl  I  decigram 
iif  imiiifonn  and  into  the  otlier  Ti  centiftranis  of  methylene  blue, 
'riic  bsRs  are  closed  and  tin!  tijthtly  with  No.  IK)  raw  catgut  that  has 
been  allowed  to  dry  but  has  not  been  treated  chemically.  The 
patient  is  in.strueted  to  swallow  the  two  rubber  ba(p  with  their 
contents.  I'lider  normal  eondilions  of  gastric  secretion  tlie  ewtgut 
is  duiy  dissolveil  and  the  contents  of  the  bags  liberatitl  into  the 
slomach;  iixlin  will  tbcrefoR*  shortly  ap|K-ar  in  the  saliva,  nwl 
ractliylene  blue  in  the  urine,  lleginning  three  hours  after  the  bags 
are  swallowed,  tlte  urine  anil  t)ie  saliva  sliuuld  be  tested  at  one-hour 
intervals.  Shoulil  tin-  niblirr  bags  witli  their  contents  pass  through 
the  dige.-^tive  cimal  unchungcil,  gastric  secretion  is  either  very  much 
retarded  or  entirely  absent;  in  such  eases  no  change  is  tletected  in 
tlie  saliva  or  urine.  The  best  time  for  makuig  the  test  is  imme- 
diately after  the  noon  meal.  Tncler  normal  conditions  iodin  will 
appear  in  the  saliva  in  about  two  hours  and  mcthytene  l)hie  in  the 
urine  within  six  hours.  Any  deviation  from  tliis  indicates  hyi)er- 
wciility  or  Bwhacidity,  according  to  the  interval  between  the 
administration  of  the  tc^t  agents  and  tlieir  presence  in  the  saliva 
or  urine. 

MOTOR  FUNCTION  OF  THE  STOMACH. 

The  motor  function  of  the  stoniach  may  be  determined  by  the 
introduction  of  food  and  subse<)iicnt  examiniitiou  of  the  stomach 
contents.  l"or  this  jjurpoae  Leiibe's  teat  meal  is  employed,  which 
consists  of  a  plate  of  soup,  beefsteak,  a  roll,  and  a  gla.ss  uf  water; 
or  Hiegel's.  consisting  of  :i(Ht  Cc.  of  l>eef  broth,  ISO  grams  of 
beefsteak,  tiO  grams  of  mashed  potalot-s,  wid  one  roll.  After  this 
meal  the  patient  niu.st  not  jmrtake  of  anything  during  the  next 
seven  hours.  At  the  end  of  the  seven-hour  )RTiod  llio  stomach  is 
wjished  out,  the  funnel  beuig  twice  filleil  with  about  a  half  liter  of 
water.  If  no  fooil  remnants  appear,  it  may  be  concluded  that  tlie 
motor  fiiiietion  of  the  stoniadi  is  normal. 

For  practical  ]»ur|>oses  the  motor  (unction  of  the  stomacli  may 
be  detenuinetl  by  means  of  a  test  breAkfnst.  Tndcr  normal  con- 
ditions the  test  breakfa.st  leaves  the  stomach  in  two  hours  ut  moat; 
so  if  at  the  end  of  two  hours  large  qiuintitie^  of  Ihiid  or  food  rem- 
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[irc»ent,  the  tnotur  fiUMrlion  of  tlie  stomach  may  be 
as  impain'*!. 

ChVotophyl  T«st. — A  siniiJc  niid  rupid  test  for  (^itric  motility 
b  the  chiorophyl  test  of  H<ias.  In  tlic  moniiiic  on  iin  empty 
stamao]!,  the  putii-nt  drinks  500  Vc.  <1  |Hiit)  of  water  to  which  1 
Ce.  (Hi  muiuiis)  of  a  strong  aqiit-ous  solution  of  ehlnrophyl  ha»  Ijwii 
addnl.  When  motility  b  normal.  uU  t>nt  nbout  lil)  Cf.  ['2  ounces) 
of  the  wKtcr  piasses  throu^  the  pylorus  within  half  an  hour.  The 
fiquid  contents  of  the  stomneli  con  tlion  he  re- 
OMn'eil  witli  a  stomach  tube,  and  the  recnvered 
chiorophyl,  a  suhstancv  which  is  not  nhMorhahle 
by  the  gnstric  mucosa,  enaijles  us  to  estimate 
the  amoiinl  of  water  remaining  of  tJic  500  Cc. 
aihiiinlstereil.  Not  only  tlie  fact  hut  the  deffrec 
uf  iiD)MiirLil  motility  is  indicated  by  the  liquitl  resi- 
due »bo\'e  OQ  Cc.  (2  oimces). 


PERMEABIUTT  OF  THE  PTLORUS. 


Embuni  ha-n  desfrilxnl  a  method  for  testin;; 
the  pciTDcability  of  the  pylorus.    Tlie  patient  is 
iDStrucIed    In   swallow    tM-iuls  lilk-ti  with   meth- 
yient  hiue  ami  coated  nith  mutton  tallnw.     In- 
lADtlcb  as   fat    is  dt!isulve<l   in  the  duodenum,  a 
ftveo  or  bhie  colored  urine  would  indicate  that 
llie  brad  liBil  pas:ifd  the  pylorus  and  that  its 
coolmts    had    been    al>$orl>ed.     t /mier  'normal 
cooditions  the  bead  will  pass  into  the  du<Kleiium, 
the  txUow  coating  be  di^^Milvwi,  and  the  methyl- 
ene blue  appear  in  the  urine  in  tlirce  to  five  hours. 
The  duodenal  bucket  dcvtse<l  Ijy  Kinlioni  (Fig. 
i)  t>  much  .smaller  than  the  stomach  bucket.    ll 
fastrneil   to  the  end  of  a  braided  silk  thread 
Mnit  SO  centimeters  in  length,  and  is  adminis- 
to  the  patient  in  a  gelatin  cajisule  an  hoiir 
ter  k  small  meal,   T)h-  bucket  should  be  left  in 
'the  intestinal canalthree hours. (hiring  which  time 
the  iBtiient  sIupuM  not  partake  of  any  food.    The  threa^l  at  its  free 
ixlraiiity  shouki  l>e  tie<l  to  ilieearso  that  it  cannot  go  beyond  the 
B75<miuuetrr  mark.    After  the  cTpiration  of  three  hours  the  bucket 
Bk  aknrly  witlidrawn.     The  resistance  otfered  at  tlie  esophageal 
Votruwe  at  the  lar>nx  can  be  overcome  by  the  patient  going  tlirough 
tbe  aet  of  swallowing.     It  is  better  that  the  patient  swallow  the 
birhrt  before  retiring  at  night  and  that  it  I>e  witlulrawn  in  the 
BMNning  while  the  stomach  b  empty.    If  the  bucket  has  entered 
the  duuienmn,  its  contents  will  he  found  to  be  yellowish,  fn>m  bile. 


Flo,   S. — DuodeiuJ 
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\Se  can  assure  ourselves  of  the  presiiice  of  t]ie  bucket  iii  Uic  duo- 
di-uuin  by  means  of  the  Roentgen  ray. 


MICROSCOPIC  EXAMINATION  OT  STOMACH  CONTENTS. 

Mitroficopic  f.xaiiiinatiun  may  be  made  of  the  jiaatric  contents 
as  withdrawn  from  t)ie  stomiu^h  by  the  stoniacli  tulxr  ufliT  tlic 
tuhitiuistrution  of  it  ti-st  meal,  or  from  the  vomitua.  Viidue  impor- 
tance sJiould  not  \x:  attaoliM  to  tlie  presence  of  meat  slutxls  (l-'ig. 
10,  C)  or  starch  granuk-s  {Fig.  9,  C),  which  arc  practically  never 
absent  from  t]ie  pastric  jniee.  Normal  pastrie  juice  may  also 
cuntain  suutll  purlieles  of  mucus,  a  few  bacilli,  snd  some  yeast  cells. 

In  motor  insiilficiency,  remains  of  food  which  has  i>een  introiluced 
many  hours  previously  may  be  found  in  the  form  of  numerous  fat 
globules  or  fatty  acid  crystals  (Fig.  9,  //  and  E),  vegetable  fibera 
and  plant  ccUs  (Fig.  9,  />),  as  well  as  a  few  retl  blood-eorpusclcs 
which  have  come  from  a))rasion  of  tlie  pliarynx  by  the  .stomiwh 
tube.  Any  red  blood-eelis  found  are  apt  to  be  altered  in  apiJcanuicC 
as  a  result  of  the  action  of  the  hytlrwhioric  acid  of  the  ittomacb. 

'Ilic  Hotts-Opplcr  bacillus  (Fig.  10,  B)  is  fouiul  in  7.^  to  85  per 
cent,  of  all  cases  of  gastric  carcinoma  and  rarely  hi  non-malignant 
disease.  It  is  found  more  frequently  when  lactic  acid  is  present 
in  large  amoimts,  an<l  may  be  absent  in  tjie  incipient  stages  of 
carcinoma.  It  Is  ;i  to  10  microns  in  length  and  I  micron  broad. 
These  bneilii  are  frequently  found  joiiieil  end  to  end,  forming 
very  long  chains,  Tliey  stain  by  the  ordinary  metlMKl  as  well 
as  by  Gnuu's  method,  and  take  on  n  brown  color  wiien  treatwi 
with  iodin.  Tliis  latter  feature  distinguishes  them  from  the 
lA'ptothrix  buccftlis,  which  stains  blue  with  io<lui.  The  Koas- 
{>l>pk*r  bacillus  is  not  infallibly  pathognomonic  of  carcinoma;  it  is 
present  on  rare  occasions  in  the  dilatation  of  bejiigii  stenosis  of  tlie 
pylorus. 

Sarcino;  are  occasionally  found  in  normal  ga-stric  juice,  and 
esj>ecially  in  eases  of  gastric  dilatation  when  there  is  marked  fermen- 
tation, with  hydrocldoric  acid  ijn-sent;  tliey  consist  of  cocci  arranged 
in  Mjuures  or  tetraliedra  (l-'ig,  9,  F),  and  are  of  no  pathologic 
^gnilicanec  otiier  tlian  l>eing  indicative  of  stagnation.  A  large 
number  of  yeast  cells  are  foimd  along  with  tlie  sareinae. 

Mould  fungi  are  oeca»onally  found  in  tlie  stomach  contents, 
though  in  the  normal  stomach  thej-  are  scarcely  to  \te  detected, 
since  tliey  mix  at  once  with  the  chjTne  and  are  carrial  onward 
through  the  pylorus.  Shoukl  a  colony  of  the  fungi  infest  a  fold  of 
tlie  surface  of  the  (^tric  mucous  membrane,  thej-  may  l)ecome 
so  firmly  adhernit  as  to  grow  there  nndistiirlK-d  When  found, 
la\age  of  the  stomach  will  remove  the  mould  Hakes.  The  mucous 
membrane  is  not  directly  injured  hy  mould  fungi, 

IVotozoa  havi-  bi-en  found  in  the  gastric  contents.     Flagellates, 


Fio,  19.~A,  put  mD*;  B.  Ikiw-Oppler  UbiIU:  C.  muMlo  fib«r. 
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ainolHP  and  monads  arv  among  tlie  motv  frfqiu-nt  jin>tii3!(ian  tj-pes 
fomid.  A<xordiiig  to  Simon,  "from  tin-  iiviiilabk-  diita  thi-rt-  can 
be  no  question  that  the  prcsnice  of  protoKoa  in  the  stomach  contents 
is  simftfstive  of  noil -obstructive  farcinonm." 

In  cases  of  chronic  giistritis,  ulcer.  h\7)erchlorhyilria,  and  espe- 
cially carcinoma,  diiall  slircds  of  mucous  iiinnbraiic  arc  sometimes 
foimd  in  the  (p'strie  <iinteiits  nithdmmi  by  tlic  tube.  Such  tissue 
friLRTOCtits  shouJtl  be  cart-fully  studied  luider  the  microscope,  since 
it  is  sometimes  jwssJbte  to  make  a  diAfcnons  of  cauvinoma  thereb.\'. 

\"arious  tjiK's  of  crj-stals  arc  occasionally  noted  in  the  gastric 
contents,  Among  wliich  may  be  mentionetl  bile  acids,  cholesterol, 
fattj-  neids,  Icucin,  tj-roain,  and  calcium  oxalate. 

CHANGES  m  GASTRIC  SECRETION  DUE  TO  PATHOLOGIC 
CONDITIONS. 

1.  Gastric  Neuroses,  -'llie  gnstric  lindings  in  nervous  dyspejiua 
show  the  acidity  to  Ik-  iionnal  or  cither  above  or  ticlow;  the  ferments 
arc  fairly  constjiut.  The  fact  tliat  the  acidity  varies  from  day  to 
day,  being  i>ne  day  excessive  and  the  next  detrrease*!,  is  character- 
istic of  the  disease.  Heiiuneter  giive  the  name  "  hvterochylia"  to 
this  condition.  In  (rhmnic  gastritis  the  acidity  reniain.i  ci>nst»nt, 
while  in  nervous  dysix-p^a  it  is  subject  to  variation.  The  ferments, 
which  arc  diminished  in  chronic  gastritis,  are  usually  nonual  in 
nervous  ilys|>epMa.  The  fin<lings  in  eluonie  gastritis  reveal  much 
mucus,  in  nervous  dyspeiwda  little  or  none.  The  former  condition 
is  a-^^iciated  with  dictetit^  errors,  tlie  latter  with  a  neurotic  tem- 
perament, 

2.  Hyperaddltr;  Hyperchlorhydria.— This  term  is  used  to  desig- 
nate the  sciTction  of  gastric  juice  of  excessive  acidity,  the  amount  of 
free  lijdrochloric  acid  \ar>ing  from  a  small  to  a  higli  degree  ftl>o\'e 
the  nnnnal.  The  normal  acidity  is  between  4tl  and  f>U  degrees. 
L'sually  an  increased  total  acidity  is  fonnd  along  with  the  incn'-ase 
in  free  hyidrochloric  aei<l.  I  K-peracidity  is  said  to  exist  when 
there  in  a  constant  of  more  tlum  15(1  degrees,  0.2  per  cent,  of 
hydrochloric  add-  H>'peraciditj-  nr  hyperchlorhydria  may  be  due 
to  neunjsea,  or  to  pathologic  changes  in  the  mucous  menibnme 
of  the  stomach  itself.  Often  there  is  diminishetl  motility'  <ine  to 
[)>'ton)Spii^an,  and  as  a  result  stagnaliun  of  gastric  txintcnls  with 
fennentation.  In  su<-h  cases  the  acidity  ma,\'  amount  to  150  degrees 
or  over;  erjthrodextrin  is  present  in  large  quantities. 

3.  Hrperseeietion;  Gastrosuccorrhea ;  Gastrorrhea;  GaMroch^ocriiea. 
— By  this  is  uiidcr^toiHl  an  exivssivc  si-en'(i<in  of  ga.stric  juice  in  the 
total  or  almost  total  absence  of  stimnhi.s  to  the  secretory  function 
of  the  stomacii.  ^^,^»cr3eeretion,  or  gastnisticcorrht-a  as  it  lias  ba-n 
called,  is  nlwajs  a  i>atbologic  condition.  The  diagn()sis,  as  stated 
elsewhere,  is  ix>nfirmed  t^'  the  finding  of  a  pathognomomc  quantity 
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gastric  jiiiw,  containiiif;  ixtth  liy<irrK-hloric  arid  niul  pepaii,  ui 
llir  fiiAtui)f  ittuiiuwli.  I'hf  ciiiiuitity  ^luulil  bv  at  least  140<>.  before 
tiw  dinician  in  jastificd  in  making  n  diagnosis  of  liMJersetTction. 
TbcTf  U  xiiiK-wliHt  of  »n  itit'n-ssf  in  tbc  di-grtt;  of  aridity;  crjlhn)- 
ikxtxin  and  a<brnii«iextrin  are  ahs«eiit.  Tbert-  must  Ik-  no  fooil  rem- 
iMDts,  Hurinn.-,  or  yvvst  cdls.  In  trastric  dilatation  n-hirii  tna>'  result 
fimn  spaisn  of  tJie  px'lunit  yft  find  reniientulioti  prodiK-ts,  yeast  c-ella, 
and  MTcinie. 

■1.  Acut«  Gutrilla.— Kxaniination  of  the  i^strk-  t-ontrnt^  in  tbis 
niixlition  rrwjJs  a  dbninishcd  ttital  ariditj"  with  little  wr  no  free 
bjilriK-hliiric  wid.  Hm?  total  acidity  is  alwa>'s  below  4<l  degrees, 
Much  unicus  and  Hndi(tested  food  is  apt  to  1>P  found.  ITic  b.x-dro- 
eUonc  arid  swrction  is  citluT  vlt>'  murb  diminiabeil  or  enlirely 
absnii. 

h.  Chionic  Oastritis.-Exaliii nation  of  the  stmnacb  outitviits  in 
this  coiiditiun  reveals  inueh  mucus  usually  niixi-d  with  the  food, 
whirh  iJioVi-s  Uttic  HiRiis  of  diRcstion.  The  <iniititity  \-aries  from 
lOD  to  'JOO  Ce.  I'ree  byilrmliloric  arid  is  diininishMl  or  absent, 
tlir  ta-strie  fenncnts  are  ver\-  nmcli  rednt-ed.  The  total 
St>'  is  below  ■)<)  depves.  PepsmoRon  and  rennin  /.jmogen  are 
■hr^'s  prewtit  I'j^ttirodextrin  is  found  in  small  quantitii-$,  and 
wjvofidcxtrin  in  abumiamT.  The  jirescnec  of  ejiitlipliid  i-elb  and 
lniltDC>t»^  is  detected  by  niiiToseopic  i-xuminat iun.  The  finding  of 
Ur^  nmoimls  of  min-ns  in  which  »re  mingled  leukoeytes  and 
rpithHial  erils  is  characteristic  of  chronic  Rastritis. 

(I.  Achjlia  Outrica. — For  a  diagnosis  of  this  condition  the  Kwald- 
Bnss  test  bn-akfast  ma>'  Ir-  used  with  aih^antaRe.  Kxamlnation 
t4  the  Miinioeh  nmtrnts  jAows  ver>'  litlic  cbange  in  tlie  ingested 
((hkI.  There  is  usually  a  small  iunoimt  of  Hnid  preanit.  The  food 
haa  K  charadenstie  ap|)earatice,  sliowing  complete  lack  of  digestioii. 
TTwre  t»  do  free  bjyir»icbUiric  arid,  and  the  tutul  Hcidil>'  is  vcrj- 
IcfW,  1  to  6  ilegriTs.  The  gastric  fenneiits  an-  cither  very  muc-h 
danitniiihed  or  entirely  al>l^l>Ilt.  There  is  no  cxldeuce  of  deconiposi- 
taiD,  no  odor,  and  no  mucus.  Kr>throdextrin  Is  absent.  lactic 
ariil  is  present  in  ven-  Riiinile  unanlity  if  ut  all, 

7.  Motor  Iiisuffictencr  <  Atony  and  Dilatation).— \M]en  motor  inxuf- 
6ffirt>f>-  ii  Ni.'^M-cted.  a  lable^iXNiTifnl  <if  ciimints  should  be  given 
In  the  [nticnt  in  the  evening,  fn  be  followed  i>y  a  test  brejikfiwt  the 
ue%%  tnnmint;  (see  pa^  ti7).  Boik-d  jiix  uiuy  be  ^vcn  instead  of 
rurr^nU.  If  either  the  eurrants  or  the  Ixiiled  rice,  a-t  the  case  nmy 
b*-.  be  fouiitl  in  the  fasting  stomach  next  morning  or  rcmoveil  with 
tfar  !e«t  breakfast,  a  <liagiuiHts  of  miiti>r  insntliciencj-  \^  niade.  Tlic 
^dtmav  (if  tbc  gastnc  eitnteiits  is  usually  increasixl,  so  that,  as  a  rule, 
inrv  than  180  tV.  is  found  after  tlie  test  breakfast.  If  after  a  fidl 
Bcal  in  the  evening  v!^i)tle  fond  ri-mnants  are  found  in  th<-  fa^tting 
Anuhcii  UI  tlie  morning,  in  all  probability  tbc  condition  is  one  of 
■KtCur  inMifiictenry  of  the  second  <l('grce,  inasnnich  as  food  renutants 
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are  never  found  tii  »mple  atony.  The  quantity  of  rr^duv  found  In 
tiie  stonutch  is  an  indiration  of  tlie  motor  power  of  that  organ.  In 
aRKravattd  cast's  of  motor  insufficii-nty  food  residues  arc  oftwi  found 
in  tiw  stumw^h  seven  hours  after  th«  adniini&lralion  of  a  te^t  moil, 
wlien  th«  stomach  midcr  nonnal  mndition-s  wouKl  he  cmptj'.  In 
9C%"ere  ca.ws  the  quantity  of  uriiif  t-xon-ted  during  the  twcnty-four 
hoiiTit  is  markttily  diminished,  whereas  in  atony  or  motor  insufR- 
eieney  of  the  first  degree  it  is  normal.  The  clilorophyl  test  showa 
Urijer  quantities  of  water  residue  than  wiicn  motility  is  noruiJ. 
Owing  to  the  variabilis  in  the  gastric  si^cretion  in  motor  insuifi- 
eieiicy.  fhenueal  anal,VSLs  afTi>rds  hut  little  aid  to  the  diagnosis.  In 
tlic  initial  stages  of  gastric  atoikj'  the  secreting  glands  proihiet-  an 
excessive  amount  of  gastric  juice,  followed  l^-  a  diminution  due 
to  fatig\ic  of  the  glands.  At  first  the  hydroclJoric  acid  may  sliow 
a  marked  inertasi-,  or  it  may  remain  normal  for  a  long  time.  Some 
cases  of  motor  insufficieney  may,  upon  examination  of  the  gastric 
contents,  show  siibat-iditj-  or  anaeidit>'. 

8.  Pyloric  Stenosls.^ — In  tins  condition  there  is  always  reteotiou 
of  fooil  in  the  stomacti.  Should  the  patient  partake  of  mixed  diet 
in  till-  evening,  and  the  gastric  eontents  l>e  removed  the  following 
morning,  tlie  ^'arimLs  food  residues  can  l»c  recogniacd  macroacopi- 
cally.  Dilatation  of  the  stomach  always  accompanies  pj-lorie  stcno- 
MS.  When  the  ohstniction  is  uf  I)en^i  ori^n,  free  hydrocliloric 
acid  is  usually  pre.'tent,  whereas  it  is  usually  ahscnt  in  cases  of 
malignant  origin.  Lactic  aeid.  which  is  absent  iu  eases  of  benign 
obstmetion,  is  usually  found  in  malignant  obstruction,  tn  malig- 
nancy there  is  a  nwrked  decrease  ni  total  aridity  of  the  gastric 
jiuee,  wliile  in  l)pnign  ohstniction  the  ariditj*  may  be  increased 
several  degrees,  Rennin,  always  found  in  cases  of  benign  stenosis 
of  the  pylorus,  is  fre<|Ucntly  absent  in  inaligniuit  obstruction.  The 
odor  of  the  gastric  contents  is  more  marked  and  fetid  ui  malignant 
than  in  benign  stenosis.  In  the  fonner  condition  the  Bua^-Ojipler 
bacillus  is  fomid,  wlulc  in  benign  oases  it  is  absciit.  Saninie, 
which  may  be  present  in  benign  stenosis,  are  usually  absent  in  the 
malignant  form.  In  pyloric  stenosis  the  gastric  contents,  if  with- 
tirawn  and  allowed  to  stand  in  a  glass,  will  separate  out  so  as  to 
form  three  layers  or  strata,  The  upper  layer  is  frothy,  due  to 
decomposition;  the  middle  la\x'r  is  clear  or  sUglitly  cloudy;  the 
lowest  layer  is  »<nnisolid. 

9.  Pjrloric  Insufficiency. — The  diagnosis  of  this  condition  b  eon- 
firmed  when  the  stomach  is  found  empty  after  the  administration 
of  the  Ewald-Boas  teat  breakfast  Tlic  degree  of  pj'kmc  innuflG- 
cienej-  is  oscertiuned  by  administering  test  meals  on  successive  days 
oikI  removing  the  contents  at  stated  intervals,  such  as  tltreoquarten 
of  an  linur,  half  an  hour,  and  fifteen  zninutes,  after  the  ingestion 
of  the  test  metil.  Chemical  analy»s  of  the  gastric  secietiuii  may 
r«veal  the  presence  of  hydrochloric  acid,  pepsm,  and  rennin,  or 
these  ma>'  be  absent.    The  ready  posiwige  of  air  from  the  tttopiach 
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\  iiil)c  thmiigl)  the  stomach  into  the  <li)od<'iiuin  points  to  insuiB<iency 
fl(  the  pylorus. 

10.  Qutric  Ulcer. --The  cliiiioJ  sjinptoms  are  of  greater  iinpoi^ 
tincv  than  exammaton  of  gastric  contents  in  the  ilitigiiosts  of  this 
rradition.  Tht^  ust^  uf  the  stonioeh  tube  is  obviously  iiia<lvisablc 
wben  ulceration  is  suspected.  The  vomiti»  consists  of  well-Jijfeated 
luod,  which  may  or  ma>'  not  Ijc  free-  from  blood.  If  blood  be 
Itcwnt,  it  \r&\  \w.  eitlier  ol  a  fre^  red  color  or  tlurk.  The  t*>taJ 
addit>',  of  which  fnx-  l»\ilrochloric  acid  eonstitiitcs  the  major 
particm,  is  usually  inemued;  at  times  it  may  be  three  times  the 
Boratal — up  to  180  degrees.  The  test  for  occult  blood  will  usually 
re\-enl  it  in  the  feces.     (Plate  IX.) 

11.  Braoons  of  the  Stomach. —  In  this  condition  examination  of 
the  retuninl  water  from  itnstric  hi\'A^  re\-eiils  i^mall  fragments 
ol  mucous  membrane  which,  under  the  mtrm»r<ipe,  show  blood 
cofpusdes  and  gastrie  glands,  the  form  of  which  is  apt  to  be  weJl 
pnfaen.'ed  aivl  distinct.  The*;  fragments  of  gastric  mucosa  arc 
emstanUy  found  when  the  patient's  stomach  is  wa.shed  out  m  tJie 
fiutiDg  condition  (Einlmru).  In  perhaps  the  majority  of  cascs  of 
ILWtiic  fTogon  there  b  a  decrea.<ie  in  the  hydrochloric  acirl  secretion. 
On  me  oceasions,  on  Uie  other  hand,  h>'peracidity  nmy  exist. 
Murus  is  present  in  K"^tcT  or  less  qiiantitj'. 

12.  Gastric  Carcinoma.— In  thiH  oonditlon  examination  of  the 
tfcmacfa  contents  j-ield*  certain  results  suggestive  of  tlie  disease. 
Among  thc3e  Is  the  absence  of  free  hydrochloric  acid.  This  is 
amooi;  the  early  ^-mptoms  in  |)erhaps  90  per  cent  of  all  cases,  but 
B  subjetTt  to  marked  variations  from  day  to  day.  The  total 
adtlity,  as  well  as  the  anwunt  of  fa-e  hjilroehloric  acid,  is  dimin- 
Uted.  Free  hjilrochloric  arid  may,  however,  be  present  in  nonnal 
cr  nore  than  nonnal  amounts  when  the  carcmouia  is  iimall  and 
dreram  and  <iccu])ies  (he  p,\'l«iri(-  region. 

The  prrsencT  of  hictic  acid,  incrvasi-il  in  amount,  is  also  suggi-stive 
W  nairinoma  uf  the  stiuniu-b;  9(1  ))er  cent,  of  i-n.ies  show  lactic  acid 
prcvnit  as  well  as  free  hydroel^orie  aicid  aWnit.  In  testing  for  lactic 
aeid  the  n)Mt<-nt.^  of  the  fasting  stoituirli  shotild  t>e  cxanuned  in 
tJir  itKimiiig,  after  tluTiHigh  ga.stri<-  laviige  the  night  Itcfore.  In 
cwriiKmatous  inaes  this  examination  will  ^how  ver\'  slight  digestion 
rf  proteins,  with  fair!}'  good  djgcstioii  of  carhohjdrates.  The 
fioditif  of  aniinoacids  in  the  gastric  contents  is  important.  Hie 
aicnMCoi>r  nmy  ^liow  fnigments  of  the  neoplaan,  such  as  relhilar 
■■aRS,  enihedd"!  in  blood—  a  very  definite  diagnostic  sign.  ITn! 
rTtodiKfCnonis  is  very  tielitful.  ITie  Boas-Oi>i>ler  iKirilhis  (t'ig.  10,  K) 
is  mill  til  occur  in  Ih  to  S5  per  cent  of  caninomatous  patients 
■id  ia  rarely  fntmd  ui  any  other.  'Ilie  test  for  occult  blood  m  the 
fccH  n  lJJiualI>'  |xxdtive.  'Ilie  WoltT-lunglians  test  is  very  valuable 
il  cvmlitiofut  of  a'-lilori)y<tria  (see  jiage  S7).  Gluxinski's  test  is 
iMlb'  poiBtivc  (are  p^ge  8S). 
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CHAPTER  HI. 
"EXAMINATION  OF  TIIE  UUOI>ENAL  CONTENTST 

Wmi  the  discovt-ry  that  tlic  contoits  of  the  stomach  could  he 
removed  at  luiy  stagf  iii  the  process  of  digestion,  by  instTtinn  a 
rubber  tul>c  and  appljing  suction  nr  the  siphon  priiicii>lr,  the  diag- 
nosis of  disi-iwcs  of  thi:  stomach  by  examination  of  its  contents 
asatimed  an  imiKirtancc  of  the  first  rank.  Then,  as  the  stomach 
tube  demonstrated  its  \'aluc,  the  question  arose:  Whj-  not  also 
examine  the  secretions  of  otlier  organs  eoneemed  in  digestion? — 
partinihirly  the  jancTcaH,  which  was  knowni  to  be  of  much  greater 
imiKirtiun-e  in  tlie  process  of  digestion  tlmn  the  stomach. 

In  1X97  Ilemmetcr  described  an  it]iparatus  l>y  which  lie  was 
able  to  introduce  instruments  into  the  dtmlcnum.  It  consisted  of 
a  tube  connected  with  a  rubber  luift  the  sliajie  of  the  stomach, 
grooved  on  its  uppt-r  surfaw  for  tJie  passaRc  of  another  tulx-  into 
t]ie  duodenum  thn>ugh  the  pylonis  after  the  t«ig  hnd  lieen  intro- 
duced and  filled  with  air.  The  difficulty  with  this  instrument  is 
that  stomachs  var^*  in  size  and  configuraticm.  One  camiot  obtain 
in  ad%'ance  a  mold  of  nn>'  parliculnr  stomach  so  that  the  Iwg  «ill 
tally  exactly  with  its  sliapc,  and  therefore  it  b  imixissible  to  say 
beforehand  whether  the  exit  of  the  groove  tu  the  bag  is  opjiosite  the 
pyloius  or  not. 

One  year  Inter  Kuhii  endea\-ored  to  reach  the  duodenum  directly 
by  means  of  s|>eci)illy  conatnictetl  tubes  with  a  metal  spiral  iufdde. 
The  spiral  sfncd  to  prcvmt  t(x>  much  bending  and  kinking  under 
pressure.  He  took  u  long  stoinacli  tube,  put  the  metal  spiral  inside, 
anil  manipulattvl  it  for  a  long  thnc,  until  he  reac'h«i  the  diUMlennni. 
Kuhn's  tube  did  not  differ nuich  fnmi  the  ordiniu^'  stoniiich  tube  ami 
was  never  pnictic4il. 

Einbom  Doodonal  Tube.—  The  credit  for  aspirating  the  dnult-nal 
contents  is  due  to  Kinhorn,  wlio  in  19tt9  emplojed  a  small  niblnT 
tube  ending  in  a  perforated  metal  capsule  l,i\.  11,  a).  For  iksi)iriit- 
ing  the  duodenal  content.i  this  device  is  more  practical  tlmn  the 
duodenal  bucket  (sec  page  91).  The  main  principle  of  the  Ein- 
bom duodenal  tulie  is  to  allow  the  stomach  to  do  the  work  of  push- 
ing tJie  tube  tlm>ugh  tlic  pylorus.  The  terminal  capsule  is  14 
millimeters  long  and  23  millimeters  in  eimuufcrence,  luid  iiiu  be 
unscrewed  for  cleansing.  It  c^immmiieates  with  a  long,  thin  rnbl>er 
tube  (8  millimeters  in  circumference  and  one  meter  long),  marked 
at  40  cm.  (I,  curdin),  5G  cm.  (II,  pylorus),  70  cm.  (UlJ,  and  SO 
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cm,  distant  from  the  capsule.  At  the  free  end  of  the  tube  is  a  tip 
to  which  a  s>Tiiige  can  be  easily  attached  (Fig.  83).  This  apparatus 
can  be  used  for  a^irating  either  gastric  or  duodenal  contents. 
For  the  latter  purpose  it  is  introducol  tn  the  same  miumer  as  for 


Fwi.   II.- 


Einhoni  duodenal  lube:  b.  Gross  duodeiud  tube;  c,  Palcfski  duudenal 
tube;  d,  JulU  duodemU  tube. 


iluodenal  feeding,  as  described  on  page  500.  After  the  syringe  is 
filled  with  the  duodenal  contents,  the  tube  is  clamped  and  slowly 
vTtbdrawn-  When  the  capsule  reaches  the  level  of  the  tricoid 
tartOage  the  patient  is  told  to  swallow,  and  during  this  act  the 
capsule  is  withdrawn.    (Plate  V.) 
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Gross  DaodcDs]  Tube.— The  Gmsa  (JiMxJrnal  tiiW  is  sunn^liat 
similar  to  Eiiilmni'a,  cxoq)!  tliat  it  lias  a  multipiTF<jratwi  s\\\vt- 
platcd  Ii^sdm  hail  weighing  H)  gratiis  at  its  distti!  end,  oovprwl 
by  the  tube  on  all  sittc-s  (Fig.  11,  b).  This  heavy  end  facilitates  the 
passafitt  of  the  tul>e  tlinnigli  tlie  pylonis.  In  detail  tlie  technic  <if 
introduoiiig  the  (iross  tube  is  as  follows:  The  fastinK  patient  sts 
in  a  ehair  and  willi  Uie  niti  of  a  littk  water  swallows  llie  metal  end 
of  the  tube;  then,  lin-athing  rhj-thmtcalty,  he  amply  allows  the  tube 
to  paw  in  up  to  the  45-enitiuieter  mark;  tliai  he  holds  it  faal  with 
his  lips,  iHiids  forwani  a  niommt,  and  lieft  on  his  right  side,  with 
niisixi  up|xT  body.  The  tube  is  then  held  lightly  between  the 
fingers  and  is  fed  into  tlie  stomach  up  to  the  7()-rentimeter  mark; 
it  is  not  shoM-d  in,  but  allowed  to  follow  the  pull  of  the  hca\'j'  metal 
end  and  of  the  resjjinitory  inovemMiis.  Then  gastric  juice  is 
aspirated  and  testwl  for  its  re.iction.  Tlic  patient  remains  five 
miuntc-s  longer  on  the  right  ade,  with  the  tube  held  fast  between 
tlie  lips;  he  tlien  rolls  over  on  his  ba<'k,  and  two  pillows  arc  ptaci'd 
imder  his  hijw.  Viwt  minutes  later  the  tulx;  is  inserted  to  the 
StVcciiiinieter  mark.  After  another  five  niinutes  (often  earlipr)  the 
a-spirated  fluid  is  neutral  or  alkaline  and  thus  found  to  be  from  the 
dnodrniim.  To  aid  the  pu.<tsnge  of  the  duodenal  tul>e,  pemLsaioii  of 
the  fifth  dorsal  vertebra  is  helpful  (sec  jjagc  211).  This  pyloric 
reflex  opens  tlie  pylonis.  while  the  stomach  forces  the  w«iglited  end 
of  the  tube  into  the  duodenum. 

Palefaki  Duodenal  Tube.  — The  Palefskl  tube  has  a  gold-plated 
leaden  ball  at  its  distal  end  (J''ig.  11,  r),  and,  like  the  (iroas  tul)c, 
passi's  into  the  stomach  and  through  the  pylorus  by  tli«  force  of 
gravity. 

Jutte  Duodenal  Tube.  'Hie  .Iiitte  tube  has  a  lead  sinker  at  its 
ilistal  ciul,  and  i>erf oral  ions  in  the  soft-rubber  tube  hIkivc  it 
(Fig.  11,  ^O-  A  wire  obturator  a.ssists  in  tlto  rapid  passage  of  the  tulie, 
wliich  is  aet^omplished  in  much  the  same  nianucr  as  the  passage  of 
on  ordinarj-  stomach  tul>e. 

Determination  ol  Tube  in  Duodenum.— To  detennine  whether  the 
tnU'  i.^  in  the  stomach  or  the  duodenum,  aspirate,  and  if  you  find 
tliat  tlic  fluid  comes  out  quickly  and  looks  watei>-.  that  hydro- 
chloric acid  is  present,  that  (.'ongo  jiaijer  tunw  IJne,  dimethyl- 
amidoaziibenxol  red,  and  lilnuis  pai>er  red,  you  know  the  tnlw  ts 
in  the  stomach;  if.  on  the  contrarj-,  you  get  only  verj-  little  fluid, 
of  neutral  or  alkaline  reaction  ami  golden  ,\-cIIow  color,  >t>u  know 
it  ia  in  the  diiodniian.  Si>metimes  a  patient  has  no  hj'drocliloric 
acid  in  th<-  gastric  content.-,  and  the  achlorliydrin  may  lead  to  the 
infcmiee  that  tlie  tiilx'  is  ui  the  dutHleniim.  Under  such  cin-um- 
stances  have  the  patient  drink  muiic  milk,  and  a-npiratc;  if  the 
milk  is  not  obtainable  immeiliately  after  drinking,  it  will  lie  known 
that  the  tube  is  bi  the  duodenum.  Conclusive  proof  is  nlTorded  by 
dntwing  the  tul)e  up  o  short  distance  and  again  aspbating,  when, 


PLATE    IV 
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Duod«na1  Tube  in  me  Duodenum,  with   Perforaied   Metal 
CapstuI*  N<iar  Ihe  Papilla  oT  Vaier. 
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Irnniiud  rti)Mii]<-  havinf  re-entctt-*!  ttn*  slmiuch,  yon  will  olifnia 
thr  milk  tliat  the  ]Kiticnt  tuts  just  swulluweil.  If  tliv  {latiiitt  has 
hoti  iiiilk  before  th«  tt-st,  substitute  rasjilx-rrj'  sjTup  as  an  iiidimtur. 
If  nt-ccsaiir.',  a  i{oe]itg«i-ray  iiispectkiii  rail  be  mlul4^. 

ChuacMiistics  of  Duodenal  Contents. — ^Thc  (jtioderul  contents 
usually  ONjsist  uf  paiKTeatic  jiiin-,  bile,  nnd  some  <luocIenul  secre- 
tiao  pnoper.  The  mixture  iinmiAlly  luis  a  goltleii  \'(-|low  hue,  is 
Usipid,  viscid,  and  alkaline  tu  litmus  aiid  metb>'l  orange  (alka- 
linity =  about  21)),  but  mther  arid  to  ])heii(ilphtliuleiii.  Ordtiuirily, 
afttT  standing;  a  few  hours,  the  jtIIow  color  loses  math  of  its  bright- 
oess  aiid  Ijeconies  lightly  grecuish  and  turbid.  The  fresh  contents 
havp  iio  particular  odor,  but  v■i^\^  tlie  ehauKe  in  apjiearance  an 
unpleaauit  odor  develops,  whieh  rapidly  incmises  in  iuti-nsity; 
thn  result  is  due  to  decompn^tton,  or  ratlier  putrefaction,  tlin>ugh 
llie  action  of  bacteria,  l-lnally  the  odor  Ijecomi-s  fetid,  resoiibling 
feces. 

Vtobilta  and  Urobitioorea. — Th«  excretion  of  urobilin  and  urobili- 
Dogcn  in  the  duodenal  contents  is  definitely  increa.'fed  in  hemolj'tic 
■"*niit«i  Schleaingcr'a  method  of  tostuig  for  tliesu  substuiices  is  as 
follows:  To  10  Cc.  of  tlie  duodenal  contents  an  equal  amount  of  a 
9BturnI<iI  alcoholic  »>lut>on  of  zinc  acetate  is  added.  After  being 
thoroughl.v  mixed  by  vigorous  shaking,  the  whole  is  filtered  through 
ctwrse  filter  paper.  To  10  Cc  of  th'a  filtrate,  1  Cc.  of  Ehrlich's 
aideh}!^  reagent  is  added  with  a  pipct.  If  urobilino^n  is  present 
the  fluid  becoines  cherry  r«d,  and  when  tliere  is  a  prcpt^uderuiice  of 
urobilin  the  color  by  transmitted  light  is  yellow  or  brown.  The 
liquid  is  allowed  to  8tiind  fifteen  minutes  and  is  then  examined  spec- 
tneco^cally.  T'robilin  is  marked  by  a  brutul  baud  in  the  blue  end, 
while  urobilinogen  absorbs  a  narrow  portion  of  the  spectrum  in  the 
jtUijw  at  the  edge  of  the  green  and  if  prcsi^it  iji  litrge  umuunts  may 
obliterate  the  entire  yellow  portion  of  the  spectrum. 

Twt  Meal.— Einhora  has  de%isfd  a  test  meal  for  use  in  conacctkai 
with  the  examination  of  the  duodenal  contents,  ^ilar  to  the  test 
breakfast  for  examination  of  the  gantxlc  juice.  Inuiouuch  as  the 
duodeuul  tul>e  ha.'«  u  nurrow  lumen,  solid  fixnl  would  clog  up  the 
tnatnimettt  ajmI  is  therefore  inapi>n>priate  for  such  a  test.  Qlie  tost 
meal  consists  of  one  bouillon  mite  to  one  cup  of  hot  water.  Iluiullon 
ixmtainp  tlie  beef  extractives  which  act  as  a  strong  stimulant  to  the 
f^estive  serrctitnis.  In  all  iwimTt-atic  aifeelioiis  and  other  digestive 
disturbances  in  the  duiNlmum  it  is  b«-st  to  examine  the  duodena) 
moients  fmtn  one  to  one  and  u  half  hours  after  the  iHiluUon  test 
nod.  The  paiMTeatic  secretions  arc  at  tlieir  licst  in  an  alkaline 
nedhrni,  and  tfiere  EJwuld  be  no  acid  gastric  contents  in  the  duo- 
denum when  tin-  diKxlenal  contents  ore  uillulran-n.  In  iiathok^gic 
kaons  we  tna^'  haw  conditions  in  wliieh  the  degree-  of  alkalinity'  b 
too  twih  or  too  low. 
For  the  tiiMgtM^  of  liver  anif  gall-bladder  lesions  it  is  better  to 
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exaimin*  the  iluixlnuil  cutitcnt.i  wliili-  tin-  {juitictit  is  fa.sti]ig — that  is 
to  say,  withiiut  a  ti-s1  nu-al.  'llic  hili-  is  then  m  as  ptire  »  stiite  as 
wc  cuu  olitiiiit  it  for  tUitt  punxi^-. 

Biramtwarinin  for  Eiiz7me8.~-Bcsidc-<)  tcstiiig  the  cltiodenal  roiitfnt^ 
for  reaction  (neutral,  aeid,  or  ulkultne),  spceific  gpsvitj-,  appear- 
aiiw,  uikI  iiilmixtim!  *if  mucus,  the  jirinciinil  point  ui  uni)ortMiioe 
B  to  asofrtain  the  pri'Si-nce  or  absmcc  of  thf  thrtc  pancreatic  ict- 
ments,  amyloptun,  steapsui,  and  trj'p^i,  und  if  possible  the  approxi- 
mate quantity  of  each.  Eiuhom  wHth  his  asar  tulwa  (I'latc  IV)  haa 
niiuk  it  iMissihIe  fur  us  tu  follow  mw.  miifonii  mctJiod  of  exuliiuiution, 
90  tliat  (wmparisons  may  be  easily  made  and  the  results  aeniratcly 
tal)iiluted. 

Kinliorn's  agar  tubes  are  made  as  follows: 

Utarck  Ayar  Tiibejr.^Agai  powder,  2^  Gm.;  stareh,  5  Gm.;  dis- 
tilleil  water,  tn  UHl  C(\  Rub  the  stnreh  and  agar  in  a  mortar 
with  suffieiont  water  to  make  a  Mnootb  paste,  then  wld  tlie  bal- 
auee  of  the  water,  Tlus  mixture  is  put  into  a  flaak  and  heated  to 
the  boiling-point.  It  is  then  drawn  by  suction  into  a  capillary 
gUvss  tul»c  {inside  diameter,  l,r>  niillinieteri)  wluelt  lias  previously 
Iieen  wanned  in  tJie  flame,  llie  tube  and  contents  are  allowed  to 
cool  and  are  then  cut  into  IW'entinieter  lengths.  These  ore  »oa!ed 
at  each  end  with  meltwl  paraffin,    (Plate  IV,  A.) 

OltK  Oil  AguT  Tiilm.—O&ve  oil,  25  Cc;  agar  powder,  2  Gm.; 
iMiueoUft  aoliition  of  Nile-blue  sulphate  (li2000),  suffieient  to  make 
liM)  Ce.  Hub  the  olive  oil  and  agar  together,  add  sudicieiit  water 
to  make  a  tliin  jiaste,  and  odd  tlie  Nile-blue  sulphate  solution  up 
to  IIMI  Cc.  llii-n  imteccd  the  same  aa  with  the  starch  tubes.  (Ilate 
IV,  B.) 

ilanoglMn  Agar  ?'w'j(j. ^ Hemoglobin  ixrwder,  1  Gm.;  agar 
powder,  2.5  Gni.;  distilled  water,  sufiieient  to  make  JtHI  Cc.  Hub 
the  hemoglobin  nith  alx>ut  10  Cc.  of  water  until  it  is  SDuwth;  add 
tlie  agar  jxiwder  and  the  tmlanee  of  the  water;  tlieii  proceed  hi  the 
Same  mutmer  as  with  tbc  starch  tubes.     (Plate  IV,  C.) 

The  agar  tubes  are  best  kept  on  ice  until  used.     They  retain 
their  efficiency  for  a  month  or  six  weeks,  when  the;-  begin  to  deteri- 
orate.    When  tliey  Iiecorae  dr>'  they  arc  apt  to  ^vc  misleading  | 
results. 

Male  (if  PwceduTf. — ^Takc  one  tube  of  each  kind,  starch,  oil 
and  hi'moglobin.  serai)e  olT  the  |)amfliii  at  one  end,  and  place  the 
tubes  verlieaily,  deutided  end  down,  into  a  botllc  containing  a 
small  quantity  of  the  duodenal  secretion  (Plate  IV,  /)).  Add  a  few 
dro])sof  toluol,  and  keq)  the  kittle  in  a  thermostat  at  blotnl  tem- 
perature for  sixteen  to  twenty-four  hours.  (Einhom  uses  a  I'reas 
electric  oven.)  At  the  end  of  tlus  time  the  tubes  are  tukeu  out 
of  the  iHittle,  wiped  off,  and  ins-pectcd.  The  starch  column  is 
c-olorlcss  as  far  upward  as  the  aniylop^i  has  acted  upon  it.  con- 
verting it  into  sugar;  the  distance  is  recorded  in    millimeters 
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(Ptate  W,  E).  The  starch  column  is  further  exiunraed  by  puahiiig 
it  out  mkI  dtpiHtig  it  into  a  weak  iodin  solution.  The  hemoglobin 
tube  shows  a  change  of  appearance  (due  to  the  action  of  the 
tr\i»inl,  the  lower  fnd  lutving  become  more  or  less  tmiis])arent 
(Plate  Vi,  G).  The  oil  tul>c  has  it  bluish  Hp)K-urancv  at  the  lower 
end,  the  stcatBuii  tmving  sjiUt  the  oil  into  fatty  acids  producing; 
this  color  (Plate  IV,  ¥).  Tlic  extnit  of  the  Iranspareiuy  in  the  hctno- 
^ol>iii  lul»e  and  of  bluish  color  in  the  oil  tulw  arc  nieasurcd  and 
atatnl  in  niiltimctcrs.  Tliua  the  March  serves  to  ^wx^k  the  ainy- 
b»lkxn,  tlic  olive  oil  the  stcapedn,  and  the  hemoglobin  the  trypsin 
fennents. 

Dcttcmmation  of  Enxymes.  —  Tlic  duodenal  fennents  in  ncmnal 
individuals,  as  deteniuitcd  by  Kinliurn  and  measured  in  milli« 
meters  on  tlic  i-apillarj-  tiil»c  (Kig.  VI),  flitctuate  as 
foikmrs:  Anijiopsin,  A  to  S  nun.;  stcuijain,  2  to  5 
mm. ;  tr>'psiii,  0.5  to  5  tnm.  The  average  fignrett  are : 
Ain>lop»iti,  6  nun.  (Plate  IV,  K);  steapsiti,  3.5  mm. 
(PUte  IV.  A');  trypsin,  2.S  mm.  (Plate  IV,  G). 

ChUfea  ID  PatiM)la|io  Conditions. — In  patliologic 
coodilions  the^e  is  a  noticeable  independeticc  among 
the  three  dUTcn-nt  feimenta  with  regard  to  quantity 
in  the  same  individual:  one  fenncnt  may  lie  present 
hi  lar^c  amount  and  the  other  two  in  snutU  amount 
or  not  at  all.  It  is  therefore  necessarj-  to  test  for 
earli  of  die  three  fennetita  separately.  This  is  ac- 
oom(Jisbed  most  con\rniciitly  by  (neuns  of  tlic  agar  tubes  (Plate  IV). 

The  pJURreatic  scirelion  U  siibjivl,  like  the  gaslric  juice,  to  fmio- 
liunal  anooialics,  or  deviations  from  tlie  nonnal.  It  may  contain 
an  ovnalnindatice  of  fennents  or  too  aimill  a  quaiitit>'.  While  iu 
tbe  t^ase  of  the  fputric  juice  the  functional  activit>-  is  usually  reck- 
o»rd  by  the  lunount  of  hythwhlnrii."  acid  present,  wc  Imve  not 
liwn  al>k'  a.<)  j'ct  to  select  any  one  of  die  Uirec  pancreatic  ferments 
fur  reckoning  purposes.  However,  tOKTwIn  being  the  most  impor- 
tant in)pvdie»t  of  the  pancreatic  juice,  it  would  seem  natural  to 
tar  it  B»  a  gauge  for  the  functional  activity  of  this  gland.  According 
to  Kitdrmi,  the  following  terms  may  i>e  advantageimsly  uaeil: 

Eupiuicrvatisn:  Normal  function;  all  tluix-  fennents  present, 
U>1MB  showing  (he  iiotmaJ  quantity  (1  to  4  tnilliinelcrs). 

HypcrpaiHTratiani:  lt>creased  activity;  all  thn-c  ferments  present, 
trj'piNi)  exitrting  bi  excefs  (above  4  inilliinetent). 

H>'popancreati.<im:  Diminished  activitj-;  the  three  fennents  present, 
trypam  doTcased  (below  I  millimeter), 

IhstHuintmtiiim:  I)iftttirl)cd  function;  cmc  or  t«'o  of  the  three 
fcrmmta  aie  abacnt. 

IlelrropaiKTeatini):  Viuned  function;  die  presence  and  amount 
wf  feml«^)tt  sJtowiiig  no  constancy,  but  varj-ing  from  time  to  time. 

Is  addition  to  those  cotmotatiuDS  on  the  pancreatic  juice  which 


101 


BXAMISATJOS  OF  THE  DVODBSAl  CONTENTS 


refer  to  degrees  of  fmiient  at'tixHty,  we  must  tUstinguisli  differ- 
ences m  quantity  also.  Tliere  is,  th<?n,  iiomiat  paucrcstic  aecre- 
tjon,  or  eiK'hyliii  pancrfiiticu;  too  umch  siTrfiicm,  or  hypcrfbylia 
pftiirrcati<'a;  and  too  little,  scrretioo,  or  Iiypocliylia  pajicreatica. 
Ad^lia  jMincreatica  Bigiiifies  that  there  is  no  paiioreatic  juice  at  all. 

Ebcact  knowledge  of  the  st«te  of  jmnvTeulic  activity  in  the  patient 
will  often  assist,  in  conjunctiofl  with  othtT  !i>'mptomK,  in  the  diaff- 
nosis  of  fuiiftional  or  orgnnic  disease  of  tliis  gland.  Moreo\'er,  it  is 
alwai,-s  helpful  in  fonnulatinK  an  appropriate  diet  for  any  Ki\fn 
case  no  mntti-r  frtirn  wliiit  disenst-  tlie  patient  niay  be  siiiferinj;. 

Direct  Medication— 'Die  duodenal  tube  may  be  u.se(l  for  <lireet 
medical  application  to  tlie  mucous  meinbraue  of  tlic  upper  uitcstinat 
tract.  It  has  been  foiuid  that  instillation  of  uietlication  into  the 
duodenum  will  not  only  improve  inflaininutory  proeesse»  present 
but  also  art  benefidally  on  the  mucoas  membrane  of  the  common 
bile  duct,  gall  bladder,  and  pancreas,  Ciiolecyslitis  will  often 
yield  to  instillation  into  the  duodenum,  every  day,  of  15  Cc.  of 
either  a  (Lri-per-cent.  solution  of  argjToI  or  a  l-i)er-Cfnt,  solution  of 
ichthyol.  A  turbid  bile  means  a  probable  cholecystitis.  In  the 
treatment  of  cliolccys.titis,  direct  iL]>plicntiun  of  solutions  of  argyrol 
and  ichthyol  can  easily  Iw  made  through  the  duodenal  tube  to  the 
duodejium  just  above  the  ampulla  of  V'ater. 

Draining  the  Oall  Bladder  and  Bile  Ducts. — When  surgeons  find  an 
inHanmiiition  uf  the  gall  bladder  on  removing  gallsluues,  they  are 
in  the  habit  of  draining  the  gall  bladder.  Favorable  results  arc 
attained  by  cliolecystostomy  in  eases  of  chohnigeilis,  clioledocliilis, 
and  cholecystitis.  Meltzer  found  tJiat  a  i'i-per-cent,  solution  of 
magnesium  sulphate  poureil  directly  on  the  mucous  membrane  of  the 
duodenum  caused  complete  local  relaxation  of  the  uitcstinal  wall. 
It  may  relax  the  sphincter  of  the  common  duct  sufficiently  to  permit 
the  ejection  of  bile,  or  even  the  removal  of  a  calculus  of  moderate 
size  wedged  in  the  duct  in  front  of  the  papilla  of  Vater.  Lyon'  has 
clinically  verifie<!  the  scientific  results  of  Meltzer,  so  that  we  may 
now  not  only  relax  the  sjjhint  ter  of  the  common  bile  duct  ami  therebj- 
drain  all  the  ducts  but  also  cause  the  gall  bladder  to  be  fompre.tsed 
and  empty  its  contents  (see  Law  of  Contrary  Innervation,  page 
66).    it  is  thus  possible  to  differentiate  and  study: 

1.  Tlic  first  bile  from  the  common  <luct, 

2.  Tliesecomi,  darker  and  more  vi.-icous  bile,  from  the  gall  bladder. 

3.  The  tJiird,  clear  golden  bile,  from  tlie  liepatic  duct. 

We  can  thus  make  a  dillereiuial  diagnosis  between  cholecystitis 
and  eholi-dochitis. 

After  the  tube  is  in  the  diio<lenum  1()0  Cc.  of  25-per-cent.  mag- 
nesium sulphate  is  ullowetl  tu  flow  by  gra\'ity  into  the  duo«leiiuiii. 
In  two  to  ten  mmutes  bile  will  be  recovered  which  will  be  recognized 

■  B.  El.  ViiioenlLyon:  C<n  the  Gull  Bladilw,  Biliary  DuoUftDdLivorbeUpdiaUly 
Dntineil!    Ajiiencan  Joiuiia]  of  tlic  Mcdlenl  Seivnaoi  Oclobor,  1S20. 
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Ij"  its  Unlit  yellow  color.  Tn  quote  fntm  I.yiHi:'  "'nil-*  first  I 
lUj'  be  fnxit  II)  to  21)  Co.  in  luitutttit  and  may  rccgiiire  frum  oii«  to 
three  minutes  to  aspirate,  when  a  smldtii  transit imi  appears  (s«en 
Bnt  in  thr  ^msi  wiiuluw  of  tlic  tube)  uiiil  tlic-  \»\k  Iwcoim-s  darker, 
■OR  vbcid  and  more  concentrated,  and,  in  normal  (;all  btatUlers, 
nsuins  tmnsparciit  but  is  more  of  &  molasses  ,\ellow.  We  belifvc 
thistj'pe  of  bile  to  be  that  stored  up  in  and  delivered  from  the  gall 
Uailder,  luid  when  it  appears  first  in  the  gliL-«s  wiiuluw  the  second 
sterile  buttle  is  dc-tacfaed  and  rvplai^eti  by  a  tlijrd  sterile  collecting 
bottle  into  which  the  bile  i»  allowed  tn  flow  until  all  iif  this  darker 
bde  (more  vis>cid,  trunspftrent  or  turbid)  bus  been  cutlccted  and  is 
beini;  replace<l  by  a  li^'hler  yellow,  thinner  and  lUMialty  transparent 
bile  which  is  ospiralni  much  mure  slowly  aud  interinittcntly,  and 
which  we  bdicve  to  be  bile  frcslily  secreteil  from  the  liver."  it  will 
thus  be  seen  that  in  duodenal  Invnge  with  k  solution  of  magnesium 
so^iate  (sLf  page  106)  wc  have  a  method  for  the  relief  of  biliary 
stuts,  tlie  forerunner  of  clioleej-stitis  and  ohoU-litiiiasis,  and  also  a 
rxtionul  treatment  for  these  diseases  if  they  are  present, 

OZTCen  Insufflation.— Oxj-gen  insufflation  ha.s  been  found  very 
Useful  as  an  iutcstiiiul  auttsepttc  measure.  Bacterial  proliferation 
in  the  intestine  can  be  inhiliite<l  by  insufflation  of  pure  oxygen 
thruu^i  the  duodenal  tube  into  ti>e  duodeniun.  Sdimi<lt  has 
found  this  method  of  treatment  in  intestinal  femientativu  dys- 
pepaa  vef>'  satiifactor}'.  Equally  favorable  results  are  obtained 
ID  cues  of  intestinal  putrvfiu-tton.  Oxygen  exerts  a  directly 
destructive  effect  on  all  anaero)>ic  tuicteria;  and  when  introduced 
into  the  intetttbie  m  the  manner  mentioned,  there  can  be  no  dodg- 
ing the  issue.  The  technic  erf  oxygen  insufflation  is  described  on 
pagr  (i7fl. 

Doodenal  Lavage.  —  Duodenal  lavage  was  lirst  practiced  and 
described  by  M.  Ernest  Jutte,  of  New  York.  It  is  to  the  small 
intestine  wh«t  an  cneHm  is  to  the  colon.  In  npplyiug  duodenal 
isvage  the  apparatus  tropbiTd  must  enable  the  practitioner  to 
bridge  Uk  stcOQUch,  so  that  the  irrtguting  fluid  will  nut  enter  tlmt 
nrgm  but  go  diKCtly  into  the  <luodeniun,  tlius  avoiding  ^omithig. 
The  out£t  required  consists  of  a  thin  rubber  duodenal  tube,  an 
fctiog  bottle,  a  su<;tion-pimip  or  an  ordinary  syringe,  aji  irri- 
Ijpitcr  mad  rubber  connections;  and  if  tlie  patient  finds  it  difficult  to 
■■■llow  tlie  tube,  a  thin  wire  is  fitted  uito  it  to  serve  as  a  guide 

OTg.  13). 

Dnodeoal  lavage  should  be  done  when  tlie  patient's  stomach  is 
■Bpt>-.  The  tcchnie  of  the  oi>cration  b  as  fuUows:  The  tube  is 
int  moistened,  then  either  swulloK'ed  or  introduced  manually  as 
hr  as  the  "111  ring"  mark;  if  the  manual  metliod  is  a^loptetl.  the 
ot)Cui*tor  must  first  be  pushed  down  inside  the  tube  as  far  as 

•  S.  B.  ^InMDl  ioxiD.:  DlknMii  anil  TN>Uii«iit  of  DlMoata  of  th«  0*11  Bladder 
'  Ddsu,  ioitnml  ot   Ancnma  Mcdinl  AnndHlioD.  8epl.  37,  IPIQ. 
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it  will  go-  that  is  to  say,  to  thi-  load  ^nkiT.  The  patient  ilrinks  a 
tiimlilerfii]  of  whKt  aiid  lies  duunon  Iii»  riglil  sitle,  Gravily  car- 
ries  the  hca\y  dnkrr  near  the  pj-lorus,  and  peristalsis  soon  puslics 
it  through  along  with  the  WBtei^in  the  course  of  two  or  thrtw 
minuti-s,  iisiialty.  Coiuwctions  arc  then  made  between  tiibfi  and 
aspiniting  ImltK-,  ami  hetwt-cn  lH>ttl(*  and  suction  upparatiLi. 
Kxliaiist  the  air  from  tlie  l)ottle  wiih  a  larjte  sjTinj^e;  the  suetion 
will  soon  result  in  the  appearance  4if  diluted  duocUiud  secretion  in  the 
Atqiirntiiig  Uittle.  Kxmiiumtioii  of  tiiis  fluid  makes  it  elear  ttiat  the 
tiit>e  has  ))as^i-<l  thr()iiKl»  the  pylonia  into  the  du<K]enum  (Tlstc  V). 
The  piilient  eau  now  sit  up.  I  li»<'oinieet  llie  »ii<'li(>n  Uillle  and 
eonnert  the  tiilw  with  the  contaimT  holding  tlie  irripiting  fluid. 
Allow  500  to  1000  Cc.  (1  to  2  jMiits)  to  trickle  through  the  lul>e, 
taking  fifteen  minutes  for  this  proeedure.  Should  the  jwitient  com- 
plain of  any  disooiidort.  stop  the  drijt  for  a  wliile.  The  entire  qiiau- 
tit}'  of  fluid  will  have  reaclteil  tlie  duodenimi  in  ten  to  fifteen  min- 


Fiu.  ll.^utlc'<  appnrnlus  for  duuJiitul  luvitii». 

utes,  peristalas  pushing  it  gradually  onward  so  that  there  will  be 
no  distention  ui  any  piirt  <if  tlie  Iwwel.  To  make  eertain  of  thia, 
tlie  flow  can  be  tnterrupteii  everj'  few  minutes,  .\fter  the  desired 
quantity  of  litpiid  ha.i  been  iiitwdiieed,  the  tube  is  gently  with- 
drawn during  respiration  and  the  patient  is  allowTd  to  rest, 

Char&cter  ot  Irrigiating  Floid. — Kaeli  ease  will  detennine  the  kind 
of  fluid  tliflt  is  best  to  use.  In  iktvous  disorders,  general  malaise, 
aiieinia,  rlieumatisni,  iiidiciiniiria — ^iu  short,  whenever  it  is  deared 
to  eleaii.ie  the  bo«"el  thoroughly — Juttc  lias  found  that  a  solution 
eontaining  9  grams  eaeh  of  sodium  chlorid  and  sodium  siilpliate  to 
1000  Cc.  (1  quart)  of  water  passes  through  the  Iwwel  witliout 
being  absorb«l  and  acts  exeeUeully  as  an  irrigant.  Duodenal 
UtMige  thus  rttislies  out  the  entire  lengtli  of  the  intestinal  eaual 
Bfom  the  pylonis  to  the  rectum;  it  removes  toxins  of  e^ery  nature, 
and  restores  by  simple  eleanang  of  the  intestiual  tntet  the  local 
conditions  neccsaarj'  for  noniiai  healtli. 

Plain  distilled  water  iiiduecs  a  very  copious  diureas,  thus  flush- 
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(  lliv  kirlnej-s.  In  klcnis  anil  whin  fat  dipi-stion  is  impairrd 
,t)ilH>u  «(  0^  Gill.  (71  gruia'^)  of  pure  Castile  jsoap  to  IIWO 
Cc.  (1  quart)  of  saline  is  bvn<^fif.-ial.  To  withdraw  fluid  from  the 
body  tisues.  a  stronger  solution  tlian  nonutil  suliiie  \\'ill  lie  found 
imilMMilj       By  placing;  a  thcrmomctiT  agaiiiHt  the  tube  near  the 

Ctinit's  nioutli  the  H'ni|RTiiture  «f  tlw  liuit]  tan  Ik-  easily  rt-gu- 
«J  w  that  it  Bill  niitr  tJtc  intestine  at  l>ody  heat,  'I'lie  howels 
osudly  move  freely  witliin  one  or  two  hours  aftir  cath  duodenal 
laTEgr.  VMien  it  i^ de»irWl  to  drain  the  hile dnit."  and  ^nll-hlndder, 
100  Cc.  of  a  i^piTTent.  solution  of  uiugiK-^ium  Kulpliati'  sliuuld  be 
einpl"y«^  i»tT  page  ti9,">). 

Indkitioni  for  Duodeul  Ltrac*. — Con^deriiig  that  so  many  dla- 
oors  are  caused  by  intestinal  toxemia,  Jutte  lielievea  that  flushing 
not  the  toxins  from  tlic  intcstiiK.-  givi-^  goo<l  results  in  sudi  cnses 
as  rheumatisni,  gout,  sciatica,  artliritis  dernrniaiis,  functinnal  tlbt- 
orders  of  the  heart,  arterioscltTosis,  nephritis,  toxemia  of  preg- 
macy,  cirrhosis  of  the  ii\Tr,  intestinal  stasis,  primary  and  secon- 
dary anemia,  skin  diseases,  cutairhul  inflummation  of  the  mucous 
ncmfanjiea,  mueous  colitis,  a^sthina,  pernicious  Riieniia.  neuroses, 
nairalpa,  neuritis,  insomnia,  epilepsy,  nclU'a!^thcnia,  luclaiieholia, 
dementia  and  insanity'. 

In  the  practice  of  duodenal  la^'age  1  have  not  had  a  single  failure 
n  rrganh  the  clinieal  riire  of  intestinal  stasis,  and  incidentally  also 
of  CDDstipatioii,  altlmugh  the  anatomical  conditions  (kinks  and 
■dbencnis)  remain  umhange^l.  From  this  positive  fa^-t  several 
obvious  conclusions  may  be  drawn.  The  Brst  u  that  kinks  and 
bands — which,  indeed,  have  lj«ai  pronounced  phj-siologic  by  some 
nttfaors — are  not  necessarily  tlie  cause  of  intestinal  stasis,  and  that, 
tDDsequently.  their  siu'gicnl  reinovnl  will  not  cure  tlie  stasis. 
Another  conclusion  is  that  any  other  pathologic  condition  should 
disappear  after  successful  duodenal  hivagv  treatment,  if  really  due 
la  iDlcstinal  stasis;  and  if  it  does  not  disappear  after  the  supposed 
causative  factor  has  been  removed,  it  folloM's  that  the  etiology 
irquiree  correction — that  the  condition  was  not,  after  all,  due  to 
intestinal  stasis  {see  page  683). 


K 


BACTEBIOLOOT  OF  THE  DDODENTIM. 


MacNral  and  Chaee  have  made  a  careful  study  of  the  bacteria 
b  the  duodenum  with  the  aid  of  the  duodenal  tube.  They  found 
ifaat  the  bacteria  counted  micrascopically  bi  the  fluids  from  the 
dnodnium  varioi  from  f^Xl  to  HGO,0(Xl  per  cubic  millimeter,  or  from 
flCniXirj  1*1  SOO,rtlO.I)(iO  per  cubic  centimeter.  The  bulk  of  these  were 
tlnd;  at  any  rate,  tlie  nimiber  brought  to  development  ui  culture 
only  a  small  traction  of  tiie  numlvcr  comited.    The  immlwr  of 
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bacteria  whio))  develop  into  rolonios  in  ('iiltun>s  seems  to  Ix-Ar  a 
iiiort-  (Iffijiiti-  wiatitHi  lu  tlie  j{astn)-iiitt>stinftl  <.-(iiiilitiiiii.  'I'lic  lliikis 
from  whicli  u  million  or  more  colonies  per  cubic  centimeter  dcvelnj»e<i 
were  from  patients  sufTering  from  various  discuses,  most  of  them 
verj'  ill.  Wc  may  eoneludv,  therefore,  that  tlie  nnmher  of  colonies 
de%'el<iiH'(i  in  <iiltnri'5*  of  diiodenul  fluid  is,  rougljy,  an  index  of  tlic 
digestive  deraiiKcment,  \\'hen  these  are  nmnerous,  the  acidity  of 
tJic  ijai^tric  jiiice  is  often  iliininislied,  or  there  b  other  evidence  of 
sbnonnality  in  stomaeli  or  duodenum. 

'I'he  diKxleiia]  fluid  heated  to  27°  C.  for  fifteen  minutt^  and 
then  inoMiInted  with  siJore  material  failwi  to  develop  colonies. 
This  result  suggests  that  tlie  passage  of  bacterial  spores  llirough 
the  stomach  into  the  diiodejiimi  is  not  or<Unarily  a  prominent  fa^-tor 
in  the  bacterial  invulvement  of  tlie  intestine. 

The  direct  inoculation  of  fennejitation  tubes  of  ({lucose  brotli 
■jkI  lactose  brotli  with  tlic  duodenal  fluid,  with  »ubse<|uent  incu- 
bation at  :i7*  C,  revealwl  ga-s-producbiR  or^janisms  in  one-tbinl  of 
tlie  fluids.  1'htTse  fluids  were  from  |)utients  sulTcTint;  from  Influ- 
tstxai  pneumonia,  typhoid  fever,  asthenic  gastritis,  j^stric  neuro- 
sis, delirium  tremens,  rwrurrent  ulcer  after  gastroenterostomy, 
pi.itric  ulcer,  and  atrophic  pwtritis.  It  would  seem  that  Ras  pro- 
duction in  tlicsc  cultures  tjikes  place  only  when  tliere  is  consider- 
able disturbance  of  digestion.  In  some  instances  the  gas  was 
evidently  produced  by  bacilli  and  in  other  instances  by  yeasts, 

MacNeal  and  Chace  conclude  that  tlie  normal  duodenal  fluid 
during  a  fast  is  almost  free  from  living  microorganisms,  although 
uiunvrous  bacterial  celb  are  always  visible  oji  microscopic  exami- 
nation. The  few  living  bacteria  obtained  in  cultures  from  such 
fluids  arc  mostly  Gram-iK>sitive  cocci.  In  various  gastro-inte*- 
tbal  disturbances  tlic  number  of  cultivable  bacteria  in  the  duo- 
denal fluid  is  markedly  increased.  These  orgiiuii^ins  are  of  several 
different  varieties,  bacilli,  cocci,  yeasts  and  branching  thread 
fonns  being  represented  in  difTavut  cases.  In  cases  of  t>'phoid 
fe\'er  the  Bacillus  tj-phosus  can  be  Isolated  from  the  duodenal 
fluid.  The  bactcriologic  study  of  intestinal  juice  obtained  with 
the  <)uodenal  tulje  b  of  value  in  cases  of  achylia  gastrica  witli  diar- 
rJiea,  and  in  cholccj'stitis.  nor  is  it  without  promise  in  the  uivesti- 
gation  of  those  obscure  <)Lseases  which  are  sometimes  ascribed  tu 
abnornml  iiitc^tiiial  digestion.  Moreover,  it  may  ])rove  to  l>e  a 
vohiable  procedure  iji  tiie  early  iliagnosis  of  tj'phoi<i  fever  and  in 
the  detection  of  tj-phoid  carriers.  CullurLS  from  tluodeiml  conteJits 
removed  by  means  of  tlic  duodenal  tulw  are  said  to  furnish  a  more 
reliable  and  simple  metliod  for  tlie  dcteiL'tion  of  typhoid  Imcilli  than 
tlie  stixil  esAminations.  The  presence  of  pas  and  I>loo<l  always 
indicates  a  patliologie  cotxlition.  The  luicruscopc  iX'Vuals  epitliclial 
cells,  bile-stained  cells,  and  mucus. 
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CONTENTS. 

I.  Gall  Bl«M«r. — Ihc  miKTuetvipio  iii>)>riu-ancv  of  Uiv  l>ilc  b  of 
pt»l  iliAfnio^tic  import.  A  rlear,  pil<len->'e)low  bile  usually  indi- 
fSln  ■  nomuJ  gal)  bladder.  A  turbid,  gri't-iibli  or  <Iark  l>n>wi) 
bile,  perhaps  mixed  witli  mtKnis,  sugptsti  «  diseased  state  of  either 
tbr  pill  bladder  or  the  liver,  or  both.  In  gull-bladder  alTi'c-tions  the 
bfle  b  lialJe  to  dionge  in  character;  if  lurbirl,  tliis  roiiilition  is  due 
to  admiztans  acquired  during  its  sojourn  in  tJic  gall  blnddvr.  In 
tfaonic  affections  of  the  liver  we  caii  expect  n  fix(<fl  api>carancc  of 
the  bile,  as  its  character  is  given  it  at  the  plncc  of  produLtion. 
■  3.  CfaolMritttli. — It  B  vdl  understood  that  tlie  diapinsls  of 
Bt|^aler>-Btitis  or  cho1elithia.<iiH  cannot  be  miulc  from  the  nppuii^ 
^^Ac  (if  tlw  hik  alone.  Tlic  l»tt«r,  however,  in  conjujictinn  with 
the  othi-r  clinical  signs,  is  of  (pval  assistance  in  establisliing  ii  cor- 
rtrt  dio^Kisis.  In  cases  of  cliolecystitis  tJie  jiresence  of  innumer- 
able bole-stained  pus  cells  in  the  duodenal  contents  confirms  tJiti 
■Birgnmw  1'urbi<l  bile  aspirutui  from  the  duodenum  in  the  fasting 
Mldhiim  u  of  import3i>ce  in  the  diagnous  of  chronic  cholc^-stitls. 
Cltar  bile  of  a  gulden  yellow  color  is  never  foimd  in  cases  of  cholc- 
qrstttis.  In  .wme  cases  c4  cbolecx-stitis,  leukocytes  arc  found  in  the 
*yHtfl  contents;  they  are  never  found  in  duodenal  contents 
from  iKirmal  persons. 

3.  BU«. — Occasionally  we  obtain,  on  aspiration  of  tJie  duodenal 
mntentx,  nt  first  only  a  t;Iear  or  slightly  aml>er-eolored  fluid,  of 
alkaline  reaction,  coiitjiinuig  the  iianoreatic  ferments.  L'siially 
after  waitini;  a  short  time,  and  after  repeated  aspiration.s,  a  gotden- 
jreBow  fluid  (containing  bile)  iLj>]K-urs.  'I'liis  has  no  diagnostic 
aiBiifiautce.  If,  hoH'c^*er,  after  ])aticnt  ^^'aiting  and  aspirating, 
rab'  pajHTratic  juice  but  no  trace  of  bile  itppears,  this  fact  may  hv 
tj  stmic  importara'C.  partieularly  in  <ascH  of  <lironi(r  jaimdice.  If 
Wr  is  presmt  in  the  duotlenni  tvntents,  complete  occlusion  of  the 
miMDOM  InIc  dwt  can  l>c  e:(eluded.  If  the  bile  is  entirely  missing 
and  puxTcatje  jutec  is  present,  it  indicates  that  tJic  sent  of  obstruct 
tino  ia  above  the  conimon  duct. 

4.  Obstnictioo  of  the  Common  Duct.— Absence  of  Iwili  bile  and 
pBtt-n-ntie  juice  suKj:est>  a  nuihanicjil  obstruction  of  the  common 
ihict  jmt  abo\*e  \'ater's  papiiht.  thus  blocking  tlic  entnincc  into 
the  duodenum  of  either  bile  or  pancreatic  juice.    In  tJicse  instances 

I  it  is  advisable  to  ascertain  positively  that  the  tube  b  in  the 
1,  by  tlic  milk  test  or  the  Itocntgen  ray. 
8Q«   and  Pancreatic  Juice. ^Duodenal  rontenta  containing 
and   pom-rcfttic  Bccrctions   permit    gauging   the  iwncrentic 
tawtiDn. 

6.  PancraatitiB.— The  jatscDCC  of  the  three  fenncnts  in  suffi- 
deat  quantity  indic^atcs  normal  pancreatic  activity.    If  one  of  the 
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ferments  is  constantly  «l>scnt,  the  probability  is  thnt  thv  patient 
has  chronic  pancreatitis.  A  tumor  of  the  piuitTfAs  inuy,  li(iw*-%'cr, 
exist,  notnnthstandiiiK  tlic  presence  of  all  tliree  ferments.  This 
surprising  fact  finds  it.t  oxpliination  in  the  oirc-uinstAnccs  tliitt  th« 
tiimor  has  not  invaded  all  t]ie  pancreatic  tiwue;  enough  remains 
unaffected  to  rontiniie  the  pancreatic  function  undisturbed. 

7.  DuodflnitiB. — In  duodenitis,  mucus  (struif:>*).  Gram-positive 
motile  bacilli,  and  numerous  cocci  are  found. 

8.  Daodanal  Dleer. — In  duodenal  ulcer,  blood  and  pus  cells  are 
fre^iuently  foiuid  in  tlie  duodenal  contents. 

9.  Typhoid  Terer. — In  tyjihoid  fevej-  the  specific  hBcilli  anr  fre- 
(|uciit!y  present  in  the  bile.  Typhoid  carriers  cun  thus  be  cnsily 
(letected. 

10.  Pcniicious  Aa«mia.^ — In  pernicious  anemia,  urobilin  and  uro> 
bilinogen  are  found  in  the  duodenal  content-s  in  fur  alcove  normal 
(tiumtily.  I'robilinojn^n  is  increased  when  the  anemia  is  severe. 
Followiiij!  splenertomj'  there  is  a  defijiite  dctTcase  ui  the  amounti 
of  urobilin  and  urobilinogen  in  the  duodenal  contents— especially  a 
decrease  in  urobilinogen. 


CHAPTER  IV. 
EXAMINATION  OV  THK  FECES. 


^ 


In  tlie  vwious  cJtapters  treating  of  intcstiiiat  discuses  nnd  t.'cr- 
t^  affct-tions  of  the  stomocJi  (achylia,  suhftridity)  it  b  pointed 
oiit  tliBt  a  iij'steiimti<;  exAmiiiutioii  of  tlic  Iwn-s  is  of  extreme 
importanix  for  exact  diaKnonis.  The  best  methorl  is  ih»t  of  Adolf 
Schmidt:  uhIwI,  it  may  be  said  that  Schmidt  hiLs  cstnbllslR-d  a 
hiDctional  intestinal  diaKno«^b  that  is  ijidb^j^eii^ahle  to  the  modern, 
qntixlatc  pli^'sioiAii  dmliiig  with  iilToctions  of  the  stomach,  liver, 
Xall  blailder.  and  intestine. 

The  objec-t  of  the  fiutctionul  diagnosis  is  to  recognize  disturbances 
is  tbe  physiolofn^'  artion  of  tlie  orpins,  notably  at  a  time  u'lien 
ITOSs  ohjtvtive  »igji»  are  still  absent  or  wlien  tlierc  arc  either  indis- 
tinef  subjective  sensations  or  no  sjmptoms  at  all.  This  object  is 
cttemptcd  in  the  demand  made  iiimn  the  or^n  For  the  performance 
at  a  selected  task,  and  from  the  nuumer  nf  Us  performance  coneJu- 
sions  are  drawTi  as  to  tlic  capacity  of  tlic  organ.  In  order  to  form 
a  correct  opuiion  on  any  functional  disturbance,  it  is  necessary  to 
learn,  by  accurate  and  systematic  observation,  the  normal  capacity 
of  the  or^an.  Hy  tlic  modem  mclliod  of  introducing  stoniuch 
tiibes,  it  19  possible  to  control  to  a  nicety  the  perfornmnce  of  the 
•Umacli  Aud  to  cxnmuie  separately  its  tluiee  prijiinpal  functions, 
■Dotility,  secretion,  and  absorption. 

In  intestinal  ])atlioIogy.  mifortuimtely,  wc  have  as  yet  been  luiablc 
to  luhiev'e  the  same  measure  of  suectss  in  regard  to  functional  diag- 
oosb  and  the  recognition  of  normal  and  pathologic  function,  as  in 
gastric  patholofty.  IVue,  in  the  exaintnatiou  of  intestinal  function 
me  are  confronted  with  distinct  difficulties  that  arc  not  encountered 
in  the  exaniinalkm  of  the  stomatrh.  in  the  lutt«r  organ  we  are 
(kalirn:  with  a  (comparatively  simple  condition,  there  being  only  a 
)|UErtiuji  of  tlte  intluenec  of  two  or  tliree  digestive  secretions  whose 
pnawnce  and  effect  upon  the  contents  of  a  small  and  easily  accessible 
w^mtx — (he  stomuch^ — awaits  examination.  W'c  arc  able  to  interrupt 
the  digestive  work  of  tlie  stomach  at  a  definite  lime  and  to  ascertain 
a  definite  phase  of  intennedtatc  digestion.  In  the  intestine,  how- 
rces".  the  problem  in  totally  different.  Oiice  the  chyme  has  painted 
thniiifrh  the  pylorus  and  arrived  in  tlic  uitestine,  it  is  beyoml  our 
mcfa,  an«I  tiie  I>est  we  can  do  in  tlie  prej^ence  of  patliologio  eondi- 
(VOB  is  to  (f\ert  an  inltucnce  on  the  course  of  digestion  luid  tlie  time 
Mcotioii  of  the  <-hymc  in  the  uitestine.    We  are  unable  to  inter- 

St  dJucrction  the  intestinal  digestive  process,  and  can  only  base 
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OUT  judgment  on  tlie  diarftcti-r  of  tho  fww  as  the  eml-pnxluct  of 
total  digestion  in  the  Kastro-ijitesfinal  ranal — a  process  in  whi<?h  a 
great  many  fernicnts  ptirticipatv,  \\w  iibsence  or  insuilioicnt  firnc- 
lioniiif!  of  which  cannot  always  be  detenniiied  with  rertainty. 
.  Notliiia^l  was  the  first  to  evolve  a  valuable  iiietlitHi  of  fetal 
exiin  limit  ion.  in  the  'eiKhti<^.  In  later  years  hb  labors  felt  into 
nenlti't,  anil  ibcre  were  only  siM)radio  eon trihut ions  to  the  litera- 
ture of  feral  examination.  The  interest  in  these  examinations  had 
almost  eciinpk-tel,^'  died  out  when  A<loIf  Sehiaidt.  as  mentioned 
al)ovc.  and  his  collalxirator  Strasbnrger,  reelaimed  coprology  from 
oblivion,  pliicuij;  it  on  a  tlieoretienlly  and  practically  assured  ba^t 
and  renderinf:  it  a<x-essil>le  to  wider  circles. 

Tile  metho«l  of  Schmidt  and  Strasburger  oonsl-its  in  dejuandiiig 
from  the  intestine  the  performance  of  n  eertaui  task,  and  olwer^'ing 
tlie  niaiincr  in  wliidi  it  is  pcrfornie<)  on  the  principle  of  the  test 
breakfast  and  test  meal  on  which  ihe  function  of  tJie  stomnoh  w 
determined.  The  deinaiwi  made  upon  the  intestine  is  that  it  deal  ^^ 
witJi  a  certain  ujiiformly  constituted  diet,  the  so-called  test  diet.  ^^ 
The  ciuestioii  of  whether  and  how  the  intestine  digests  and  assimi- 
lates  this  test  diet  is  determinetl  by  exonmiution  of  tlie  feces,  so 
tliat  the  procedure  of  functional  examination  is  divided  uito  two 
parts:  (1)  administration  of  tiic  test  diet,  and  (2)  examination  of 
tlic  st<N>l  resulting  from  the  test  diet. 


THE  TEST  DIET  AND  ITS  ADMUnSTBATIOK. 


i 


'IIh'  demands  to  Itc  made  upon  a  suitaUe  tvst  diet  arc  many.  It 
tOionld  U-  miule  u]>  in  Mii'h  a  way  a.s  to  he  etinally  aoceplable  to 
healthy  and  to  uitestiiudly  db^m.-^'d  individtud.'i.  It  stiiHild  be  almost, 
\mX  nut  entirely  frre  from  iiMlifn^tible  matter,  so  that  the  irritation 
uoniuill>'  supplii'd  by  the  intestinal  contents  may  not  be  entirely 
alioent.  l-^l^thernlo)rc.  it  sliiMild  siitb>Jy  the  mininiuin  eaU>ric  rvquire- 
ntenls  in  physical  rest;  tt  slwidd  (nntain  a  suitnUc  pri>)>i.>rtion  of 
lirxvtcin,  (at.  iunI  (-i(r)M)h\>lrates:  it  tJuilild  l>e  easily  pnx-iir;ible  an<) 
r«sy  ti>  jirepdjc.  In  Schmiilt's  ori4;inal  test  diet,  imporlanec  was 
AttadHtl  to  \\w  exitcl  inetiMirenMiit  of  all  tlie  articies  of  nutrition 
eonlained.     It  wa»  as  fnlkmx:  ^ 

Miiming.    Milk  ()..'>  liter,  or,  if  milk  is  iM>t  well  toJexated,  cocoa^^H 
UJi  liter,  [»^el>a^^^i  with  ^)  grains  of  powilered  (Xicoa,  10  grains  of"^l 
sugar.  40(>  Cr.  of  water,  and  lUO  O.  of  milk:  together  with  m 
gnuas  of  hvH'uil.s. 

h'vrtwuiH.  Oiie-lialf  liter  of  oatineal  grud  (oatmeal  40  grants, 
butter  111  K'mn)».  milk  'XJUS  t'e.,  water  :M)  CV.,  one  egg  and  a  little 
salt;  stmiiwilt. 

Mid-day.  ('lwi>i)rd  \xrt  (125  grants  gross  weight)  slightly 
RMBtrd  with  2U  grams  of  buticr,  can  being  taken  thM  the  inaide 


J 


TUB  TEST  UtSr  ASD  ITS,  ADitlSISTRATIOS 


\Vi 


Rnuins  mre.    Mashed  i»oi«toc».  250  firanis  (potatoes  190  prams, 
milk  UK)  Cc,  butter  10  grams,  ami  a  little  salt). 
Ajirrmnm.    Like  tlic  riortiiii):  liiet- 
Ktcning.    like  the  foreiHKHi  diet. 

Tim  diet  <<o»taina:  milk  IJ)  liters,  twu  cgs?.  100  i;rttm>i  (>f  bi»c-iiits, 
SIKl  erani4,  tiiitter  o(l  Kriims.  beef  I2>  Krntnt,  pDtatoc*  190 
,  having  the  foUuKia^  cumgxK^tiuii : 


Milk.  LStitm.     . 

Two  frggt 

.  Btacuiu.  100  Knum 
rOWBtnLttOKniiu 
L  B«il«r.  ao  Rnma    . 
iBcrf,  125  Kniim      . 
^IhiUlow,  IW  smiD* 


Pruleiu, 

r*«. 

C4ibalviJMM 

».o 

«3.2 

67.0 

MX 

10,9 

O.S 

8.SS 

O.M 

7S.1 

1.7« 

1.2 

8.2 

o.a? 

42.2 

aa.i 

1.96 

3.95 

0.28 

39.9 

07.1)3 


110.72 
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(*ak*ulatinK  the  protein  at  4  cjilories,  the  fat  at  9,  tlie  carbohy- 
dralrs  at  4,  this  test  diet  would  >ield  21:{1-S  gri^s^  ealories.  Aecord- 
ing  tn  lrf)hri»«rh.  the  direct  eomhastion  of  this  test  diut  ui  the  eulor- 
inwlrr  yietls  2l-iri..S  eaktrit^,  wtiidi  ciirnypiniils  eliist4>'  enough. 
Abit  acecwding  to  I/>hrisch,  the  crlhilnsc  <'otiteiit  of  one  day's  test 

t£rt  atmmiiit.s  to  n.S91<>  Kmin.  Iluwever.  ill  the  eoursc  of  years 
it  ha>  l>eeii  fi«ind  that,  for  praetJeal  piiriHiscs,  the  prceisc  qiumtita- 
tivc  deteniiinatioit  of  the  \'Hnoiis  nutritive  ingredients  is  not  at  all 
tKcOBaxy.  It  ithoiUd  sinipiy  t>e  Ixirne  in  niiiul  that  the  test  <)iet 
ahook]  be  Ltimimsr)]  uf  milk  iu  not  too  restrietitl  qiiuntitii-s  ()  to 
I)  liters):  white  bread  or  erai-kers.  about  KM)  praim:  potato 
IHirf*",  KN)  to  250  ^anis;  choppef!  Ijeef.  120  prauis.  liut  lantiy 
atklitiDtis  or  ointssions  niaj'  be  resorted  to,  to  suit  the  taste 
awl  rwniinfueiit.s  of  the  patient.  The  lucurately  ineit.sureil  diet 
i»  vow  used  only  for  exnet  <-lini<'Al  euiniiiiatton  and  t|iiaiititativc 
tai^y^ip*-  For  [>ra<-tH'al  puqioses  Sehiiiidt  now  \»,yi  down  the 
feUowiiMC  ehan^ed  aixl  amplitied  form  of  his  lest  diet: 

Murnifig,     Milk  J  liter,  or  tea  or  eoeoa  with  miieh  milk  if  aeccpt- 
^^aiilr;  une  mil  and  one  soft-lniile"i  epg. 

^P  SrtnlefaH.  Oatmeal  gruel,  strnitied.  one  phite.  willi  »  little  salt 
^VflrnqBAT  if  rle^iiml:  farinaeeoiis  soup  or  porridge  may  be  substituted. 
B  Htd-dag.  Lean  he«'f.  well  ehoppeil  an<I  slightly  ruiuKil  (inside 
~  ~~t1.  with  potato  piirfe,  finelv  strained,  the  quantity  not  to  he  too 

]l, 
Aftrmt-on.     Ijke  the  mornin);  diet,  but  without  the  egR. 
f.rnting.     Milk  4  liter,  or  a  phite  of  soup  (as  for  breukfatt),  one 
with  biiller.  anil  one  or  two  soft -l«>i led  egss  or  swainbled  eggs. 
little  nil)**  v<  nlxo  iR-rmitted.  also  the  luUlition  of  wenk  eittTee  or 
^!ra,  iM>uilhni.  aixl  ehopjH-il  coW  riia.Ht  veal. 

Tiltta  i^  Hii  nl)"<>hMdy  hlaiHl  iiiul  iioii>irritating  <liet,  whieh  as  far 
••  pmaiblc  meets  the  ret|uireineiitH  and  the  personal  taste  of  the 
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patient,  with  no  difficiiltica  wbatcvcr  in  the  way  of  procuring  or 
pri>parntioii,  as  it  includes  only  the  simplest  and  always  obtainable 
articles  of  food. 

In  s^te  of  many  objections  this  test  diet  has  met  with  general 
approval  The  objections  were  prindpatly  to  the  effect  tliat  tie 
diet  list  was  not  tlje  only  possible  one — which  of  course  is  correct. 
It  is  quite  possible  to  conii)osc  a  different  test  diet  which  would 
meet  the  demands  Itud  down.  But  the  value  of  the  Schmidt  for- 
mula lies  ill  the  fact  tliat  upon  it  as  a  ba^,  and  throutch  the  laliors 
of  Schmidt,  StrasbiirpiT,  and  their  co-workers,  our  entire  s>-steui  of 
modem  coprologj'  and  fiuictional  JHtestJiial  diagnosis  has  been 
oonstntcted.  All  the  numerous  analyses  and  stool  examinations 
which  have  fiiniished  material  for  estAblisbing  systematic  intes- 
tinal diaf^iosis  have  been  made  with  this  t*,'st  diet.  If  at  the  present 
time  we  are  able  to  speak  of  "normal  feces,"  we  are  indebted  for 
this  achievement  to  the  application  of  just  Uib  test  diet.  As  soon, 
I]lu^eo^'e^,  as  we  make  quantitati\-e  or  <iuaiitative  changes  in  the 
material  points  of  this  test  diet,  we  rob  tlie  feeal  examination  of 
its  linn  luid  assured  foundation  and  destroy  the  object  of  compari- 
son—the normal  feces — of  whifh  wc  must  always  avail  ourselves  in 
judging  pathologic  coiiditioiis. 

As  a  rule,  tliis  test  diet  is  well  tolerated.  Milk,  possdbly,  mi^ht 
oocatuonally  pvc  rise  to  diarrhea.  In  such  cases  the  milk  is  boiled 
togetlier  witli  cocoa  or  rei>larcd  entirely  by  the  latter. 

For  purposes  of  examuiation  the  test  diet  is  taken  for  two  or 
tliree  sutfeeding  days,  or  at  all  events  for  a  sufticieut  time  to  make 
sure  of  the  fact  that  the  stool  is  derived  from  it. 


EXAMINATIOH  Of  THE  TEST-DIET  STOOL. 

The  test-diet  stool  is  coUcetid  in  a  «?haml>er,  transferred  to  a  glass 
or  till  vessel  specially  reaen-ed  for  this  piuixjse,  and  sent  to  the  plij-a- 
cian.  If  the  feces  are  hard  or  thick,  a  wooden  sjiatula  may  be  used 
for  transferring  them  finom  the  chamber;  feces  of  fluid  consistency 
may  he  poured  into  the  receptacle  for  transportation. 

Having  thus  obtained  the  test  stool,  tJie  next  step  is  its  examina- 
tion. This  xliould  he  made  macroscopically,  micn>scopicalJ>%  uid 
chemically. 

A.  MactoioopJe  EfamfaiatioiL— TTie  feces  diould  alwa>-s  be  examined 
as  soon  as  pi>s.yblc  after  defecation.  They  should  firat  be  uispected 
■nd  examined  as  to  color,  wnastencj',  odor,  and  gross  admixtures  of 
mucus,  blood,  pus,  and  helminth.s. 

Tlie  next  steii  in  tlie  maerosco{nc  examination  is  the  trituration 
of  the  frees,  (Plate  VI.)  This  is  done  in  the  folJowiitg  manner: 
The  entire  (|uantit\'  is  thorougldy  mixed,  with  a  wooden  ^qiatula 
(Fig.  14,  a),  so  that  it  l>eeames  a  hoiiiogeiH'ous  nia.ss  and  it  is  cer- 
tain that  a  samjile  taken  from  it  represents  tlte  mixture.     Of  these 
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feces  u  smiiU  p(»1tOD,  the  sia?  of  a  walnut,  !» t-ttn-fully  trit- 
m  a  mortar  (Fi^.  14,  b).  with  t^riKlual  a^Idition  of  water  until 
the  niMS  Lt  of  the  <.'ojisi*t«m'j'  of  soup.  The  trituration  should  be 
done  9n  CkrefiiUy  tbat  no  coherent  nou-triturutt'd  piu-tiolcs  will  be 
visible  to  the  tyn.  These  feces,  triturated  to  the  finest  possible 
ooaaistene>'.  are  itoiired  out  and  sijreihl  upon  a  bhiek  plate  (Hg, 
14.  (Ot  where  it  will  be  possble  to  observe  with  the  greatest  accuracy 
aud  distinctness  whether  any  parts  of  the  test  diet,  and  which, 
have  been  evacuated  in  a  ina<rosc«>pi<ally  visible  form^.  p.,  h»ve 
atit  Ikth  digested  aiid  assimilated.  The  macroscopic  examina- 
tioti,  therefore,  includes  a  search  for  eoiinective  tissue  of  the  meat 
(Plate  VI.  Fig.  2,  c),  particles  of  muscle  (riate  VI,  Fig.  2.a),potato 
rmmants  (Hate  VJ,  Fig.  2.h),  fat  (Plate  Vl,Fig.2,(f).an(l  cellulose 
midue.  Furthermare.  iti  this  examiiiatinn  it  will  be  pos-silile  to 
reoogiiize  constituents  which  do  not  uriginate  from  the  test  diet. 
bat  from  tlie  iiitestlite  itself,  as  for  in.statice  the  imjKtrtjint  matter 
cf  miunis  (Plate  VI,  Fig.  2,  f),  Ktnsll  pus  flakes,  and  large  erj-stals of 
■BBiMinKi-mAgnesium  |>liiispliittc. 


14. — NenMMy  kKiAtBtUii  for  nisLtim  »>ial>-^»  uf  teem:   n.  '•luodcn  iiiktiila: 
h,  naclAr;  c.  witeb  crrabiLi;  d.  black  plntc:  t.  fciniiMiliitioa  tubi». 


B.  BSicrotcopio  Ex&minatiOD. — ^The  niicroseopic  e.\amiiuttiuii  ser\'eH 
to  supplement   tlie  moenx^eopic,  and  requires  lliree  diflfereiit  pro- 

Icedures: 
[    I.  Inspectioii  of  a  small  iiartieleof  the  tuitriturated  feces,  spread 
fe  »  thin  la>-er  umler  the  eover-glass:  examination  as  to  the  presence 
of  niuM-le  piirtlele^.  fat  in  its  various  forms,  {M>tato  cells,  cellult)sc 
tannants,  cocoa  remnants,  mucus,  pus,  and  parasite  eggs. 

2.  A  anall  partielc  of  feces  is  ijioroughl^'  triturated  on  a  slide 
with  a  few  dn^  of  a  litt-jjerK^it.  acetic  m-id  solution,  by  mpana 
of  ft  needle;  heated  for  a  nMiment  o\'er  a  flame  to  the  1)oilin^]]oint, 
and  biJ'pectcd  uiKlcr  tlic  ^iver-gla-ss.  By  Ihis  pnicess  all  the  fat 
mnmuitfl  are  temporarily  melted,  the  entire  quantity  of  fat  lieing 
dKWn  in  the  wann  prejiaratiou  ui  the  shA]>e  of  liquid  globules 
fli  fatty  add,  sinrad  over  the  entire  surface.  i\s  the  preparation 
I  ceala,  'hi'  drops  eoagiilate  into  untraiisparent  nmsses  of  fatty  add. 
I  Fkmi  Ihlt  prefiaration  it  is  p«it<-<jble  to  approximately  estimate  the 
Eat  mntent  of  the  feces. 

X  A  small  particle  of  tl»e  feces  is  carefully  triturated  on  the  slide 
with  a  droplet  of  a  strong  eompound  solution  of  iodin  (lodin  1, 
potaaHtitn  iodtd  2,  distilled  water  SO),  and  iiLspected  under  a  strung 
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U(jht  under  tlie  oover-gliiss.  By  this  mowis  any  Ttimnaiits  of  starch, 
either  eiivplopwl  in  <<clliiln»c  i>r  free,  which  stain  blue  with  io<lin, 
will  he  rrfOfrniKi-ii.  At  thr  siim*'  tiiiw*  it  is  poswSlc  to  olwer\c  any 
blue>iitaiiie(l  iiHiiii  funjfi  nml  j-ellow-stttiiicd  yaist  ci-lU. 

C,  Chemicml Exainin*tion.  I,  ttcartion  Tat.-  The sdmplr^t  method 
of  tostiii);  the  rc&ctiuii  truiisists  in  bringing  a  strip  of  red  and  a  strip 
of  hliif  litmus  paper,  soakwi  in  water,  into  anitml  with  the  feces, 
aiul  observing  the  ehanj;*-  of  color  on  the  outer  side  of  the  paiier. 
Schmidt  ri.-comniemi?  Azolitmin  paper,  which  is  prepari-d  frmn  the 
pure  litmiis  coloring  substan<-e. 

2.  .Srtimi(U'»  Hvlilimeitc  Trxf.~Thv  sublimate  te?*t  serves  to  ilis- 
enver  whether  the  feivs  eoutain  the  normal  fecal  iiiginunt,  Ii\'dro- 
bilinibin,  or  pHtholoKi*-"aIly  unehantp-d  biliary  pigment  ibilinihin). 
The  test  is  based  upon  the  fact  that  liydrobitirubin  stalTi'*  intensely 
tile-red  owing  to  tlie  formation  of  niereurisl  chlorid  of  hydmhili- 
rubin.  while  hilinibin  with  sublimate  .stains  gn-en  owing  to  the 
oxidation  of  the  bilirubin,  changing  it  to  bilivenlin.  |-'or  thi>  pur- 
pose it  is  ncces-sary  to  tritiu'ate  in  a  mortar  (l-'iK-  U-  '')  a  walnut- 
size*!  i)iece  of  feces  t<i  a  thin  ^1nlsi^<tency,  adding  a  generous  ]H3rtion 
of  concentrated  aqueous  subliiiiale  solution  (corrosive  sublimate 
25.  soihuin  chlorid  '2'>,  distilled  water  .'lOIII.  which  is  thorouKhly 
mixed  with  the  feces,  The  tile-red  stain  of  hydmbilirul)in  will  then 
rapidly  ocetu-  with  fresh  feces  (l*Iate  VII, o).  Fe<*»  wlueh  have  been 
standing  for  swme  time  pnKiuce  a  reddish-hrown  to  a  dirty  brown 
color.  The  mixture  should  be  allowed  to  stand  for  twenty-four 
hmu^,  when  any  uuchangi^xl  liiliHr;\'  pj^nent  that  may  be  pri-sent 
will  be  found  to  be  stained  green  U*latc\  II.^J.  In  that  case,  cither 
the  entire  tjuantity  of  fews  is  stained  green  or  only  a  few  niaero- 
sc«pie  or  micnis<'opi<-  green  particles  may  be  visible. 

|{.  Si-hniiilf'i'  Iiimi/'ilor  Ti-«t.  —  Hie  incubator  test  is  instituted 
to  show  whether  the  feces  incline  to  eiu-lmhydrate  fermentation  or 
to  protein  jjutrefaction,  or  whether  they  are  negative.  For  this 
puriwse  Strashurper's  fermentation  tube  (Kig.  15)  is  em])loyed. 
Tliis  fermentation  tube  has  a  l»oltom  vessel  (n),  into  which  5 
grams  of  forme<l  feces  are  put  with  a  wo«»deii  spalulu  and  well 
stirred  with  water.  If  the  sttMil  is  hard,  a  smaller  t|uantity  is  taken, 
a  larger  one  if  it  is  liquid.  'I'he  iHiltnm  vcswl  is  closi-d  with  a  ikt- 
forated  rubber  cork,  which  is  then  coinieetMl  wnth  another  and 
doubly  jM-rforatcd  rubber  cork  earr>ing  a  small  tube  (t)  filled  with 
tap  water,  and  connected  by  a  piece  of  I'-glas-s  mbing  witli  another 
small  tul>c  (r)  which  ha.s  an  aperture  at  its  upper  end.  'Ilic  appa- 
ratus is  kept  in  the  incubator  for  twenty-ftiiu'  hours  at  a  tempera- 
ture of  ;i7*  r.  Should  gas  develo]i,  it  will  enter  fmni  the  l)ottom 
vessid  (n)  into  the  tidn-  h,  di^'plaeiug  the  water  into  the  «n])ty 
tube  (*■).  <'arlK)liydrate  fennenlutioTi  is  itssunu-d  lo  exist  if  after 
twenty-four  hours  the  outer  tulx-  (r)  is  about  half-fillcil  with  watei ; 
if  the  rfaetion  of  the  feces  haa  becfune  disliiii-tly  acid;  if  the  fec-es 
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in  Uic  iMittnni  vfjist-l,  wht-n  it  is  (ijitimiI,  Imvr  an  ixW  of  butyric 
rill  ami  thoir  aAor  has  turiK*!!  li^lit  yellow.  All>mnitioiii(  piitre- 
rt)»ii  luis  taken  pbuf  if  ttu'  n-nctiou  <jf  tlic  feces  Ims  lie4'onie 
iy  Hlkaliiu-.  tluTc  is  a  distinct  (xior  of  |Hitn;l'iirtion.  tlic  k-i-va 
\r  lueiiinfil  u  d«rk  i-olor,  nnd  ilierc  is  Imt  slijilit  (Uvcloiiincnt 
Baiirtncister  h»s  tnodiBrd  tho  fcnnfiitation  tube  so  that  it 
inunly  niaittpuliiml  nml  mure  <lnr»hle.  'I'lif  niotlifi ration  coiLti^ts 
thn'c-  itrtUitary  wii)cHiKiiith(-<)  liottlfs  fniiiH't't«l  by  gliiss  ttibitif; 
iriiiiEh  jnTftiriil«l  nibb<T  MopjMTs  (Fij;.  14,  f).  The  t^riiiind  feces 
)iht(-fii  in  tlic  lintl  Utttlc,  the  sciiiml  bottk" 
fillM  with  water,  and  tlie  third  bottle  re- 
**mpty.  In  the  presciMc  nf  feniirtita- 
<tr  putn- fait  ion,  tlie  p-neriitcU  pis  fon-es 
waU-r  with  some  of  the  feces  into  tlu-  thini 
ttle.  Thf  degrw  of  decoinpositiun  is  detej- 
\iy  the  c|itanlit)'  of  Htiid  in  the  third 
»Ttte.  Whcii  the  test-diet  feces  nre  nontuil 
Ithtr  svcuikI  iittd  thini  iHiilleA  remiiiti  the  siimv 
Lba  nlteii  Hr^t  plae***!  in  the  incubator  (I'iate 
|\TlI.a),  III  the  preM-nee of  fermentation, some 
[of  the  yrllow  feces  are  foPecd  into  the  two 
foilw-r  Iwittli-:.  iriate  VIII.  h).  The  feces  nre 
iL-simlK  <hu'k<T  in  the  prcM-iice  of  |Httrefa<-tion 
tPUtcVlll.^). 

4.  Kjamlrinliiin  fur  Dixfolrrii  Protein.-  I"or 
thin  jHirpos)-  llie  follouiti^  pnMx-dun*  is  histi- 
tutci).  ilie  fe<e?.  (daily  (iniinlitx)  are  well 
triliimtnl,  water  being  added  slowly,  and  further 
ttUittnl  with  water  until  a  nitlier  lifpiid  coiisist- 
mry  (ail^iniit  rAH)  Cc,  or  one  pint)  Is  obtaijievl. 
This  lliiHt  UnDuued  to  stitiul  fur  »  few  hours 
anil  U  then  fiiti-red  through  a  double  lilttT. 
The  turbid  filtrate  w  (Imtii  pittsed  for  clarificH- 
tiofi  thnnixh  a  nlicnted  filter,  which  usually 
yMii^  n  clear  filtrate.  If  it  \if  desired  to 
Ir^t  iIk-  Hi'»r  filtrate  for  diasolvrd  ]>riitein 
^peptone,  nlbutno^e),  it  will  In-  net'essarj'  to  first  retnove  the  nii- 
rtroproieiiis  wliidi  lire  present  in  every  feciil  extnwl.  Tliis  is 
effn-tni  by  ibi*  careful  addition,  in  dniplets,  of  a  H(l-pcrK*nt. 
•rrtif  iM-ii!  solution  to  the  li(|uid,  iti  a  test  tube.  The  pn'iipilated 
niM'ki 'proteins  cause  a  tltrbiditj-  nf  the  previously  clenr  filtrate, 
which  niit.-ct  iKiw  l)e  {wis-«d  tlirough  u  double  la>er  of  filters.  If 
the  rr-sultijif;  filtrate  is  lunjurl  mid  free  from  nucleoprotetiis,  a  few 
nMJtv  ilnips  of  II  3-  to  5-per<'ent.  solution  of  ucvtic  uoid  should  l>c 
wiilnl  in  onler  tn  make  dmibly  sure  that  all  of  the  niieli-oproteins 
ta\*  lM.-«n  prcci|uiuted,  after  whteh  the  usual  albumin  test  iboiliug 
with  »crtic  arid,  the  ring  test  with  nitric  arid,  or  the  feTTocjariidiM>f- 
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(totasiiliim  ieftt)  slioiild  l)e  iiislitiit<-(l.  Should  th«  filtrato,  ttirbW 
from  the  pirdipitatt-d  iiucleopn>tcin3,  remain  ao  after  the  st-cond 
filtration,  it  should  onte  more  be  filtt-rwl  throURh  a  sliwitrd  fi]t£T. 
whidj  will  clarify  it  and  make  it  ready  for  examination  for  dissolved 
protein. 

Qiantitativcly,  tlie  protein  ui  the  iiucle(jpri)tein-free  fecal  extract 
can  l>e  dcteniitnctl  hy  Esbaih's  rcaRent,  or  Tsiichij-a's  l-jx-r-cent. 
solution  of  alcuholio  phosphorous  acid  {Wolfram — pbosithorous  acid 
1,  hjdrochloric  aciil  o,  Oft-peiM-cnl.  alctihol  IIHI).  Tsncliiya  1ms 
proposed  aiH'ciid  tulles,  suitahle  for  tlie  Wolfram  phosphorous  atid 
test. 

In  tliis  way  ever>-  t»t-<iict  stool  sliould  he  i-xamined,  particularly 
by  the  beginner.  The  entire  examination  as  alww  descrilied  will 
not  oi'cupy  mon-  than  a  quarter  of  an  hour  at  the  most.  As  i-xpe- 
rience  inereo-ses,  the  incubiilion  test  and  tlie  demonstration  of 
dissoK'ed  protein  may  in  many  eases  be  entircU'  dispensed  with, 
the  miirroseopie  and  if  uccejisaTTF'  the  microscopic  cxommiitiontt 
allowing  a  siiflj<iciit  stir\'C)'  of  the  functional  condition  of  the 
intestine.  The  most  important  i»art  of  Sclunidt's  stool  cxainitiii- 
tion  certainly  is  tlie  macroscopic  examination,  wlii<h  alone  is  usually 
sitffinent  for  the  experienced  prartitioner.  Aside  from  Schmidt's 
tcchnic  of  examination,  the  <Iemonstration  of  btuud  and  <Trtain 
ferments  in  the  fews  is  of  importance.  For  these  examinations  a 
:q)i-ciul  test  diet  is  not  requircxi. 

Bacterial  Prepai8lions.^lu  order  to  separate  tlie  microon^anisnis 
fnnn  the  other  constituents  of  the  feces,  the  following  method  has 
been  evolved  by  StriisburpiT;  A  small  quantity  of  feces,  about  the 
mv  of  half  a  pea,  is  triturateil  wnth  a  few  eubie  centimctersof  water 
and  the  mixture  centrifugalizcd.  'ITie  turbid  liciuid,  containing  bac- 
teria, is  poured  off  tlie  .sediment;  one  part  Is  then  dilutetj  with 
two  parts  of  9(j-por-ccnt.  alcohol  and  this  mixture  is  eenfrifugalized. 
Of  the  resulting  liftcterinl  sediment  a  small  cpiantity  is  placed  upon 
the  slide,  the  Uquid  is  allowed  to  run  off.  and  the  luu'teria  are  ili.«- 
tributed  ui  a  imifonu  stratum  uiwn  the  slide  by  covering  the  latter 
with  a  second  slide,  which  is  then  drawn  off.  The  result  will  be 
a  very  fine,  even  stratum,  to  be  fixed  o\-er  a  llanie.  Staining  agents 
are:  Ixeffler's  methjieiie  blue,  a  lO-per-eent,  aqueous  solution  of 
earbolatwl  fuchsin,  Ziehl's  carlxilated  fuehsin  for  the  demonstra- 
tion of  tut>ercle  badlli,  and  a  strong  Lugol  solution  for  staining 
granulose  fungi. 


THE  NORMAL  TEST-DIET  STOOL. 

It  has  already  been  pointed  out  how  imiK>rtant  it  is  for  dijignosUc 
piuposes  to  know,  and  always  to  remember,  the  picture  of  the  noi^ 
mal  test-diet  stool  (Plate  VI,  Fig.  1)  occurring  in  casi*s  of  intact 
gastric  and  intestinal  fuiictioii,  since  viithout  such  knowledge  of 
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also  j>Ia>'s  a  rfllo,  liecatisc  e\Tn  in  the  iioniiul  clKwism  of  the  Mtom- 
mil  i'(iiiii('<-ti\i'  tissuf  iiiuy  wpiK-ar  in  ihi'  fcti-s  when  tlicrc  is  accel- 
erated jtastric  niotilitN-.  V.wn  in  li>'ixTiici(iit>'  ihtre  an-  txTasioniJIy 
reniimnt^  of  cimiieetivr  tissiie.  and  in  tliesc  eases,  pn^idiii  the 
motility  is  normal  or  retapded,  it  will  he  new'ssarj-  to  think  of 
iiisiiffi(-init  secretion  <if  pepsin.  whiHi  ma\'  exist  in  spite  tif  increased 
seerelion  of  hvdrochlorii'  aeiil.  it  is  the  pn-senee  of  ttmnective 
tissue  in  the  stf)oI  whi<h  in  man\'  eases  reiulers  a  eorrret  diaRiiosis 
jxmlile,  lieeuii.se  even  when  intestinal  eatHrrh  and  dist\irl)ed 
ah»or|)tion  <»cxist  the  conneetive-tis.siie  mnnanis  point  to  the 
stoniaeh  as  the  i>rif:in  of  these  intestinal  affivtiims. 

Mvxrle  Unrinatiln. — If  muscle  remnants  can  l«e  TnaeniscopieaUy 
deteeteii  in  the  fives,  tliere  is  a  digestive  disturbance  of  the  small 
intestine.  The  stomach  is  involved  in  only  a  minor  dejfree  in  the 
difrertion  of  meat.  Miiaele  remnants  can  Iw  reeoKnlzed  in  finely 
triturateil  feces  either  as  verj-  small  or  jf  liir^?"  r«I-liniwn  himps 
(Plate  \'I,  I'ig.  2,  ri).  They  can  W'  wn<«ithed  out  under  pn-swure 
of  tlie  cover-jtiass  and  distributed  with  the  neetlle.  If  there  are 
inacroseopic  muscle  remnants  of  this  kind,  the  fact  {x>ints  to 
insntlieieney  of  i>ancreatic  serretion  or  absence  of  activating:  enteni- 
kiuftse  in  the  secretion  of  the  small  intestine,  or  exaKp-rated  p<Ti- 
stalus  to  .-ftieh  lui  extent  that  there  is  no  time  for  di^-stioii;  or 
else  a  primar>-  absorptive  disttirbance  of  the  .small  intestine  has  led 
to  de<'om posit i()n  anil  secondarily  to  diarrhea.  It  fi)llows.  ther*^ 
fore,  that  the  iip|»earance  of  mu.'K-le  fragments  alone  is  not  siifh- 
cient  to  establish  the  distiu"l)ance  of  a  definite  intestinal  function; 
all  that  can  be  saiil  is  that  the  dinturbanee  iimst  l)e  looked  for  in 
the  small  intestine. 

^tac^^)Scopie  nni»u-|e  renmants  may  under  <'ertain  ciretunstaiw-es 
Ih'  absent  while  niicniscopieally  the  feces  will  re\eal  e\ceetliii|;ly 
ntnnenjTis  and  poorly  digested  muscle  remnants  'ITiese  findings 
ha\e  the  same  \-alue  as  macroscopic  muscle  remnants,  hut  slu>ulc] 
be  weighed  with  e\en  greater  care. 

If  renmants  of  <iinneetive  tissue  and  muscles  are  fonml  in  close 
proximity  or  even  in  i-ontact  with  each  other,  the  ciririun stance  is 
proof  of  disliu-be<l  ga.>^1rie  and  intestinal  fmiclion. 

/of.— Abnormal  fat  resi<lues  in  the  feces  can  be  maeroscopically 
reeogiiixed  from  their  glistening,  clay-like  aptx-iu'ance  (Plate  VI, 
Fig.  2,  d).  Again,  when  the  feces  are  fineK'  triturated  with  water, 
there  is  frequently  a  fatty  membnme  visible  at  the  surface.  Tlie 
presence  of  much  fat  imparls  to  the  feces  tlie  well-known  clay  color. 
In  the  mierose«)pic  acetic  acid  pn-paration  the  pn-sence  of  increased 
fat  is  assumed  if  the  droplets  of  fatty  acid  in  the  field  are  muteriidly 
increased  in  compari^in  witli  those  of  nomml  fcirs. 

i'u(hologieal!>',  fal  octnus  in  the  sha)ie  of  fatly  add  needles  and 
neutral  fat.  The  fattj-  acid  neeilles  arc  long,  thin,  finel>-  eurv*-<I, 
ond  ofteiitiinesarrangtHl  in  r&ys.    .^oop  nt«dles,  on  the  other haiKl, 
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tn  flnalUT,  thicker,  aiic)  inon-  <-oiti|ia<-t.    Nculml  fal  oc<riirs  in  the 
thmpe  <)f  lifcht-<T)Uinxl  *>r  vellowi.-'h  <ln>j)s  luid  sciUes. 

Thf  wrtimtM-f  ul  fntty  »tool»  is  coidiiiodI.v  ossocittti-il  wttli  insuf- 
ficiency »>f  hilian,'  spcTPtion  or  iniiHiIwI  Itiliarv  flow  into  the  intes- 
tine (icteruj).  In  disturbed  )HiiKTcatii---i'iTcli(iti.pronouiieed  ftttty 
ri«iL-»  likewse  occur;  in  tills  nuse  tlie  fitt  is  prcsf-iit  mostly  as  ncii- 
trnl  Int.  Furthermore,  fattj"  stools  «'il]  occur  in  disturlicd  intestinal 
(li^-»tiuii,  esiMM'ildly  in  grave  orgwiic  alfeclion*  sueh  as  tuberculosis, 
mniv'kiid  deReneratMin.  or  tahes  mescntcrica. 

t'aritiJiifdnitfji. — I'ottilo  Aririnrtii/>,^Tliese  are  niacTosfopi rally 
Ttnble  in  finely  triturated  feces  as  isolatni  and  usually  ver>'  numer- 
ous potato  cells  or  as  small,  sago-like,  coherent  potato  itII?  (Plate 
VI.  Fifi.  2,  fe)  whiHi  can  niicroscoiticalK'  he  reci>imi7.c<l  as  potato 
from  their  size  and  sha))e  (larKc.  roumlish).  l-'rotn  the  niiiTcsiitpic 
exaniiniitioii  tJw  condition  is  coiisidered  patholof^ic  i(  there  arc 
nonKTous  potato  cHls  in  the  Seld  of  vi^n.  The  iiathologio  potato 
rcinn>uii9  wniuily  contain  starch,  which  is  tnicrosi-opically  demon- 
»ITmlile  in  the  to<lin  preparation. 

Starch.— \t  there  is  a  (hstiirhiuicc  in  the  earlwhydmie  diKcstion, 
free  starch  granides  are  usually  to  Ik-  foun<l,  either  wliole  or  fraj(- 
nwnted,  and  viable  in  the  iodin  preptmition. 

liimfTieient  starch  di^stii>n  is  eliarjceuhle  to  the  small  intestine, 
ami  a  prDlHihly  caused  hy  a  clisturhante  of  the  secret«r>'  fiuiclion 
«f  llmi  ^eclitln  of  (he  intestmul  trai'1. 

U.  Patboloctc  Pradncis  of  th«  lnt«a1iual  VaU.—  Uncus. --The 
pramce  of  mucas  in  the  feces  is  hIwu>-s  a  sign  of  an  inflammatory 
ffoodition  of  the  intestinal  niuotisat  with  the  exception  of  that  via- 
«M»  liruniuNh  niiKtis  whi^'h  often  adheres  to  tlie  fetes  and  originates 
Bi  llie  rectum,  ami  of  llie  muiiis  that  i:ii  often  jirdfusel}'  evac-uated 
in  niteniis  ineinhranacea.  As  a  nde  tlie  nnicus  can  be  made 
plainly  %Tsilile  in  the  linel>,'  water-triturated  feces  poured  out  on  a 
blark  pbite;  it  ap|*enrs  in  large  or  anall  flakes  which  are  tnm*- 
parent  u)K>n  the  Uuek  groiuid,  cnjuible  of  U-uig  mmi-d  to  and  fn> 
with  th«-  needle,  and  separatcil  only  with  iliffieulty  tPlatc  VI,  Fig. 
'i.  f).  Oftentimes,  liowever.  it  is  not  an  easy  matt*T  to  determine 
wStiIkt  the  mucus  oriKinates  in  tlic  small  or  in  the  Ini^  intestine. 
(iei>en»Il>  s|>eiiking.  mucus  from  the  largi-  intestine  is  largi*-iiiike<l, 
often  (if  a  whitish  turbidity,  and  usually  <-ont»ins  minieroiis  well- 
[•rservKl  intftttiiud  epithelial  cells.  Mucus  uriRinatiuR  from  the  lOiudl 
ialr^ine,  on  the  otiier  hand,  contains  no  epithelia.  but  at  the  most 
a  few  uiHligesteil  cell  nuclei  and  \-ery  maiix"  bai-teria.  If  the  mucus 
hu  a  biliary  tint  nr  stains  green  umler  the  sublimate  test,  the 
pfnlwhtGty  is  lliat  it  ts  from  the  small  intestine.  Mierosenpicall>- 
■t  u  often  possible  to  find  minute  bilirubin  crystals  ui  the  anall 
anmnu  (lakes  from  the  small  intestine. 

Sotuhir  /*r*4eiH.— The  small  mucous  flakes  of  tlic  small  intestine 
■I*  oftai  disaoK-e«t  More  tliej-  le*\-e  the  intestine  with  the  fecis. 
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so  diat  a  sottrt'h  for  thorn  in  the  ftccs  is  fruitless.  In  that  case  the 
chaoical  examitiatifm  wf  the  fi^v»  for  prtitriii  offer*  mi  equtMileiit 
subslilutt'.  Very  frwjuentJy  a  pmuoiincfd  (iecomposition  of  prn- 
tcin  (iiiciiltator  test),  or  ifissolved  protein,  is  found  iq  cases  of 
intestinal  inflamtnation  (I'late  VlII.c).  This  finding  in  by  no  means 
a  result  of  decon'iposilion  of  undigested  rnnnaiits  of  food,  hut 
indicates  a  putrefartinn  of  the  pathologic  alhumiiious  products  of 
elimination  on  the  pju-t  of  the  uiflamed  inueosu  itself,  A  product 
ol  this  kind  is  mucous,  but  more  partipulnrl>'  serous,  thnfivn  into 
tlie  intestiniU  hmien  by  transudation  in  inflaminator;-  «)nditions. 
Thus,  the  demonstration  of  the  putrefaetive  elmraeter  of  «  stoo) 
is  equivalent  to  a  demonstration  of  mucus.  Mucus,  putrefaction, 
and  the  pre.aenee  of  soluble  protein  are  t]ie  characteristics  of  the 
stool  in  catarrh  of  the  small  iiitestine;  and  on  the  ground  of  tliese 
finduigs  we  arc  often  in  a  position  to  make  a  diugnosts  of  catarrh 
of  the  Kmall  intestine  at  a  tiitke  when  tliere  is  nothing  btit  a  slight 
iiiflaumiation,  and  no  pronoimeed  sjinptoins  are  apparent. 

Sup/nira(M>n.^Suppuration  occurs  in  grave  catarrh  and  especiallj' 
in  idceratlon  of  the  intestinal  ean^.  It  is  vifable  in  the  finely 
triturated  stool  on  a  black  ground  in  Uie  sliupe  of  small,  lentil- 
shaped,  yellovrisli -gray  Hakes,  which  microseopically  turn  out  to 
consist  of  pnndent  matter, 

C.  Onchamed  Biliary  Pigment  (Bilirobln).— It  is  a  pathologic  sign 
if,  with  the  sublimate  test,  the  entire  quantity  of  feces  under  exam- 
ination or  oidy  a  mitTosc-opic  part  of  it  sUiins  green  (Plate  VM,  b). 
It  is  proof  that  the  bilirubin,  after  having  entered  the  cecum,  has 
not  been  normally  reduced  to  hydrobilirubin.  This  defect  may 
occur  when  the  motititj'  of  the  intestine  is  not  particularly  exagger- 
ated or  when,  for  a>ine  reason,  the  nomial  process  of  reduction  is 
absent.  As  a  rule  the  green  coloration  of  the  feces  is  a  sign  of 
pathologic  involvement  of  the  small  intestine. 

If  a  fecal  specimen,  when  subjected  to  the  sublimate  test,  does 
not  stain  at  all,  tjie  fact  proves  the  total  exclusion  of  bile  from  the 
intestine. 

I).  Bacteria. — The  presence  of  tubercle  bacilli  maj'  Ije  demon- 
strated by  the  described  method  of  Strasburger  for  isolating  bacteria 
from  the  feces.  Tubercle  bacilli  have  a  predilection  for  mucous 
llake,s  and  purulent  matter  if  such  occur  in  the  st<x>ls.  The  gran- 
uluse  iodin  fimgi,  as  Schmidt  termed  tlieui,  whic'h  are  nearly  alwaj-s 
present,  may  be  observed  in  the  microscopic  iodiu  pre])aratiou 
in  caaes  of  t[iiestionnble  coirlxthydrale  fermentation  of  the  feces, 
Kurthemiorc,  the  ioflin  preparation  admits  of  the  easj'  reeognition 
of  >'east,  lactic  acid  bacteria,  and  sureijiie,  which  stain  yellow  witJi 
ioclin. 
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^  TEE  DEHONSTBATIOH  OF  BLOOD  IN  THE  rECES. 

^B       .Umiiturvs  of   larp-   cguanlitics   of   blood    are   inacro!Hx>pica]ly 

■  mggniulile  by  Ibe  wcll-kiiown  tur-bbick  oulor  of  tbe  feces. 

W  IV  (nUnninf;  chcDUL-nl  tnt'thotis  serve  bi  dcmonsitrate  the  snal!cst 

■  ""lit  hemuTTliiiges,  sucb  as  are  of  frequent  owinrenoc  in  gastric 
^K  ud  (luocbnal  iil(vr,  him)  the  diaf(noeia  of  wliicli  i»  KdnetinioH  ilecidrd 
^V  k'  d)nn.  UWhxI  (irigitiatiiig  froiin  thf  stMiuicb  or  thv  upjxT  intt-:^ 
W  wbI  ma  is  excreted  ii-s  beinmin;  on  this  f«et  is  l>a.w<l  tlie  rhcniioal 
L  'ItniMMntioii  of  blood. 

^m     Ronatin  ran  be  found  with  the  sprrtrosoope.    Ether,  which  iji 

^H   "kf  |fwen«  of  hematiii  is  of  a  lirowiiisli  hiw,  will  show  the  s|H'ctnim 

V  •fwJ  betnatin.    This  has  an  inlcns*-,  iiiinow  stripe  of  n-il  between 

'  *iii(  I),  but  considerably  less  pronountrii  tiian  the  latter;  also 

'**E  ^ipes  of  wllow  on  tjie  Ijordfrlines  Ix'twtmi  jx-llow  and  gre«i 

•ftl  brtwcnt  jjreeii  arirl  lihie.    llie  latter,  as  a  rule,  can  only  with 

'liTinihy  lit-  dbtinguishvd. 

Ooeolt  Blood.-^h  Juis  \tecn  known  for  some  time  that  in  ulcer 

^  rapriiwnia  of  th*-  stomat-h  there  is  always  slight  gastric  heinor- 

^**tf.    Clinidans  have  l>pen  unable  to  tell  definitely  whether  the 

''Vkid  found  in  the  stomach  itintcnts  came  from  the  neoplasm  ur 

**sdtic  to  irritjilii^n  by  the  stomach  tulie.    The  »lif;lite*t  irritation 

^  thr  stomach  tube  would  produce  a  small  amount  of  uivisible 

"lood,  wliicb  Would  re^^'id  to  the  chemical  test.     Boas  was  the 

"ffA  to  examine  the   feces  for  invisible  bluo<l;  he  knew  the  blood 

^XwpuK4e8  w'uukl  degi-nerale,  and  the  hemalin  erj-stals  sliouUl  be 

"»*B«J  in  tlie  fe<'e*.     If  thesi'  iKinatin  erj-stals  ixHiltl  be  fimnd  in 

^«*f  fews,  with  other  signs  of  cither  ulcer  or  carcinoma,  the  test 

^ould  be  valuable.     F^xaniinatiun  for  invisible  blood  in  the  feces 

•*   o(  great  imporlanee,  since  matiy  clinicians  re)X)rt  tlie  constant 

jP*  liUipe  of  (Kx-uJt  blood  in  cases  of  gastric  ulcer  ami  carciiionni. 

*Tic  icmi  "occult  blood"  is  applied  to  minute   heniorrliagcs  di.*- 

*^~iiaHMig  in  tlie  gastro-intcstinal  canal,  too  small  to  be  <liscenied 

Xm  KKToaco[Mcally.    By  the  time  tlie  blood  jiusses  tluvnigli  the  whole 

tciliiial  raoal  the  eorpusdes  an-  so  broken  down  that  tbey  cmmot 

Amid  with  tJic  microscope.    The  teaJs  for  ot-cull  blmni  are  chnni- 

Sbce  they  are  extremdy  sensitive,  verj-  small  amounts  of  blood 

be  detected.     There  is  great  liability  to  enor  in  deti-nuiuing 

site  of  tbe  hemorrhage.     Resides  epistaxis,  honoptysis,  and 

■*^norfboids,  any  foodstufT  contauiing  iicinoglobbi  bi  anj'  amoimt 

"^•'^  giw  the  reaction.    Therefore  the  diet  must  be  a  blood-free 

**•*  fcr  thnx-  dftj-3  previous  to  the  test. 

IltagMlB  Toat  tor  Oooolt  Blood.— This  test  is  very  seu»ti\'e.  It 
^T**  first  described  by  O.  and  R.  Adler,  ami  has  Ixieii  aubjecwd  to 
^•^tt  modifications  by  Scldesinger  and  llolst.     ITie  test  is  made  as 

».  One  gram  of  benzidin  isplocvd  in  a  test  tulic  with  about  2  Co.  of 
****^  acetic  add.    This  mixture  should  be  fres^dy  prepared. 
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II,  A  small  piece  of  iccvs  (the  size  t>f  a  pi-a)  ia  niblicrl  up  with 
wafer  and  |iline<l  in  n,  tesl  tube  uiul  lioiled;  lioiliiig  ileMfuvs  the 
oxidizinp  fertiieiits, 

III.  Tu  iilHUit  3  <V.  of  pemxiil  of  liydpogeii  iii  n  test  liihe,  mid 
alwut  fi\e  dr<ips  of  the  alx>ve  glaelal  aeetic  ucid-henzidin  mixture, 
and  laslly  «  few  drops  of  (he  Imiled  feces. 

IJIihhI  is  iiKiienteil  hy  a  greenish  or  liluc  color  fPlatc  IX). 
Phenolphtfaalein  Ring;  Test  for  Occult  Bleed.— Umis  prefers  the 
phenol phthah'iii  test  fur  oi'enll  himorrhadis  of  the  pistro-intestinaJ 
caiiul.  IK"  |H)int,s  out  that  the  henzidin  Usi,  whieh  deintirist rates 
Mood  in  u  dihiiion  of  I  to  :^HI,IMHI,  is  ullnKether  tCN>  delUate;  it 
indicates  tJie  miiiuteat  quaiitilies  of  ali]iientar>'  (exogenous)  hlu«Hl. 
ami  tlie  reaetion  may  lie  distinctly  positive  after  three  or  four  days 
of  meat-free  diet,  Wel)w's  guaiae  test  Ijmge  sit)  is  less  susi-eptihle. 
but,  ina.'^niuch  an  the  ttuhstaneeR  whieh  distiir))  the  teat  must  l>e 
Pxtraetixl  by  alcohol  and  ether,  ther*-  are  i-erlain  dilfii'ulties  in  the 
w«y  of  its  praetirul  H])pliejitiun  not  present  in  the  phenolphthaleiu 
test.  The  )jhenolphthalehi  test  is  base<l  on  the  fact  that  phen^tl- 
phtliftlein,  in  an  tilkoluie  sohuicm,  is  oxidi/ed  hy  blf»od  pijfiiieut  so 
that  the  sohition  beoomes  jjijik  or  rid.  The  phenulphthalein 
reagent  is  iirepared  a-^  follows:  1  (rnini  of  comnienial  phenol- 
phthalein  and  2i)  grams  of  potas^uin  liydrate  are  dissol\-e<l  in  UN) 
Cc.  of  water,  and  to  this  solution  1(1  grunts  of  zinc  ]»owtler  arc 
then  adiled,  Tlie  mi.\ture,  which  Is  at  first  red,  is  tioiled  owr  a 
siitall  flanie  (about  two  hours  if  neeessarj)  luider  constant  stirring 
and  shaking  until  complete  deixdomliou  has  taken  place  by  redw^ 
tion.  The  hot  solution  is  then  filtered.  For  presenation  a  small 
excess  of  /.mc  |>owder  ina>'  Ik-  adiletl. 

T]w  demonstration  of  bhxxl  is  earrieil  out  as  follows:  Fifteen 
drops  of  phenol  pi  It  hill  ein  reagent  are  |ml  iulo  a  lieaker  and  five  or 
tix  drops  of  a  :i-per-rent,  hjiirogvn  peroxid  sohition  added.  Then 
add  2  Ce.  of  absolute  alcohol,  and  sliake,  .Some  of  (he  extraet 
of  the  feces  (made  by  extmctiiijr  thtm  with  a  mixture  eonsisl- 
itag  of  live  drops  of  glaeiid  acetic  acid  and  lo  to  'JO  Cc  of  abs«» 
Bbte  alcohol)  Is  then  filtered  through  n  oommon  filter  into  the 
KSgent  glass,  the  funnel  being  so  placed  with  respi-ct  to  the  glass 
that  the  filtrate  will  rome  in  con(act  with  the  sohition  at  the 
margu).  If  hlooti  be  present,  a  pink  or  <\irv\t  red  riiij;  will  aplK-ar 
at  once  or  gnuhiatly.  acctinling  to  (h«'  lunoiint  <>f  blood.  By  placing 
the  beaker  on  a  pure  white  surface,  ihe  red  line  is  brought  out 
more  distinctly  by  contrast.  The  princijial  advantage  of  this  test 
(ronasts  in  the  eharacteristic  rea<tion,  the  pussibility  of  differen- 
tiating betwe('n  the  presence  of  large  and  Miiall  ([uantities  of  bhiod. 
the  permanenej-  of  the  n'agent,  an<l  simplicity  of  preiiaration. 

In  pouit  of  acuity,  (he  phenolphthalein  test  stands  Iictween 
Weber's  gutuae  and  the  benzidiii  test.  If  the  benzitlui  or  phenol- 
phthalein test  is  to  he  employed,  a  pre^turator.'  peritxl  of  sewral 
days  of  meat-free  diet  ninst  1m-  insisted  ujioii. 
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THE  DEHOHSTRATIOH  OF  rERMEHTS  IN  THE  FECES. 

In  intestinal  affections  in  which  the  dilTerential  diagnoius  of  a 
pancreatic  affection  is  involved,  it  is  important  to  examine  the 
stool  for  pancreatic  ferments,  as  their  absence  or  presence  will 
decide   the  diagnosis  under  certain  circumstances. 

Tijpmn.  —  The  Plate  Test  of  MiiUer-Scklechi. — If  a  few  small 
drops  of  the  test  material  be  placed  upon  the  surface  of  a  so-called 
Lofffler  senmi  plate,  and  this  fJate  be  kept  in  an  incubator  at  a 
temperature  of  50°  to  (J0°  C,  there  will  occur  slight  but  gradually 
increasing  indentations  if  trj-psin  be  present.  In  the  absence  of 
the  ferment  juice  there  will  be  no  such  indentations. 

The  Cmeln  Method  of  Gross. — ^The  principle  of  this  method  is 
based  upon  the  fact  that  casein,  which  is  easily  soluble  in  a  weak 
alkaline  solution,  is  readily  precipitated  upon  the  addition  of  dilute 
acetic  acid.  For  purposes  of  fecal  examination  a  0.5-per-cent, 
solution  of  casein  is  prepared  by  dissolving  0.5  Gm.  of  pure  casein 
((iruebler)  in  one  liter  of  a  1-per-cent.  sodium  hydrate  solution  by 
heat.  The  feces  are  mixed  in  a  mortar  with  a  treble  quantity  of  a 
l-perM*nt.  sodium  hydrate  solution  until  a  uniform  mass  is  obtained, 
and  filtered  until  a  clear  yellow  filtrate  appears,  which  is  usiiidly 
ill  a  s^ort  time.  If  the  resulting  filtrate  is  not  quite  clear,  the  tur- 
bid element  is  allowed  to  settle  and  the  supernatant  clear  liquid  is 
\ised.  One  hun<lred  cubic  centimeters  of  the  casein  solution  is  placed 
in  a  small  retort,  10  ('c.  of  the  fecal  preparation  addcil,  and  the 
mixture  [»lace<i  in  a  thermostat  at  liS"  to  40°  ('.  By  tiiking  samples 
fn>ni  time  to  time  it  will  he  found  that  no  more  turbidity  o^rurs 
u[K)n  the  addition  of  a  l-per-cent.  acetic  acid  solution  when  all  of 
the  casein  has  been  digested — proving  the  presence  of  tripsin. 

It  has  been  found  that  in  all  cases  where  there  is  no  affection  of 
the  piiiKTeas  or  occlusion  of  the  pancreati<'  excretory'  duct.s,  tn^psiji 
i>  d(  nionntrable  in  the  feces.  In  order  to  obtain  a  high  ]>ercentage 
<if  tripsin  in  the  feces,  a  strongly  protein  diet  or  a  mild  laxative 
should  be  administered.  The  digestive  perio<l  of  casein  is  l>etwccn 
eight  and  fifteen  hours;  usually  it  it^  from  twelve  to  fourteen  hours. 
It  is  jMJssible  to  draw  api)roximate  quantitative  conclusions  from 
appropriate  fecal  dilutions. 

Suapsin.  —  To  10  Cc.  of  distilled  water  in  a  small  flask  are 
adfled  1  Cc.  stool  filtrate,  1  Cc.  eth\-l  but,\Tate,  atid  1  Cc.  toluol. 
(>tie  drop  of  a  1-per-ceiit.  alcoholic  solution  of  phcnolphthalein  is 
now"  atkleil,  and  the  mixture  made  neutral  with  a  dethiormal 
Mxlium  h\'<lrate  solution.  Add  water  to  bring  the  fluid  to  2h  Cc, 
cork,  shake,  and  incubate  for  twenty-four  hours  at  40°  C.  After 
inculKitioii  the  mixture  is  titrated  to  neutral  again  with  a  deci- 
uctmiat  so<!ium  hydrate  solution.  A  conlml  is  niiwlc  by  using  stiM)l 
filtrate  which  has  been  boiled  for  five  minutes.  The  diHVrencc 
between  the  amount  of  free  acid  wluch  has  developed  in  the  control 
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flask  And  thnt  whicli  h&s  developed  ui  tlie  tf^st  flask  is  uii  index  of 
the  fat-splilting  ft-nni'iil  presi-nt  in  the  latter. 

Demonstration  of  the  preaence  of  steiip-dii  in  tlii-  itit<-»tiiial  t-on- 
tt'nts  is  also  made  by  either  of  two  methods  the  (irntzner-iijungee 
or  the  von  Oefele. 

By  meaiia  of  the  former  the  fnt-splittin^  ferment  manifests 
itself  by  tht  change  ni  color  wliieh  it  prodntra  in  a  mixture  of  oil- 
(Tiim  emnl^on  and  neiitrnl  litmas  nohition.  'Hie  einiilwon  consists 
of  10  part^K  of  oil.  o  of  (jum,  und  115  of  water;  the  litrou-s  solution 
in  12-inni.  test  tubes  sliows  violet  iif^inst  white  iwper.  In  eaeh  of 
several  sueh  test  tubes  10  Cc,  of  the  litmus  snhition  and  S  dr*ip3of 
tJie  emulsion  are  plaoetl,  and  gnided  imiuiuitH  ifroin  2  to  32  drops)  of 
the  fluid  to  lie  tested  are  added.  The  tulies  are  then  l»l«eed  in  n 
watcr-biitli  at  37°  C,  and  after  a  few  minutes  e\aniine<l.  Redness, 
more  or  less  pronouneed  aceording  to  the  amount  of  intestinal  (luid 
adcUil.  is  proof  of  the  prescnee  of  the  fat -sjilit ting  ferment. 

By  von  Oefele's  method  tlie  steajtsin  in  tlie  inlentinal  juice 
tested  dissipates  the  red  tijit  of  a  mixture  of  inelt*tl  swTet  butter, 
pota^'^imi  eiirlxmate  and  phniol|>hthalein  tilrated  with  a  soda 
solution  imtil  it  heixmies  red.  The  nieUeil  liiittrr  is  mixed  with  an 
equal  unn>unt  of  a  l-jier-ecnt.  aqueous  sohilion  of  potassium  car- 
bonate, with  a  little  jthenolphthalein  added.  Heated  to  ^t°  C,  ii  Ce. 
c^  this  lifpiid  is  then  shaken  in  a  wanii  test  tube  with  5  drops  of 
intestinal  fluid.  NornuUly  the  ret!  etilor  ivill  disjipix'ar  ui  two  to  five 
minutes,  as  a  res\ilt  of  the  aetion  of  the  steapsin  pre.wnt. 

The  Nuclei  Test  of  Adolf  Schmidt.^ — Schmidt  found  that  tlie  cellu- 
lar nuclei,  unlike  the  connective  tissue,  are  digested  by  tlie  pancreatic 
secretion  only,  and  not  by  the  f^tric  juice.  If,  tlieirefore,  undi- 
gested tissue  nuclei  reappear  in  the  feces,  we  may  conclude  that  the 
pantTealic  fimctiun  is  defective. 

The  test  Is  made  in  the  following  way:  The  jiatient  swallows  for 
several  consecutive  days  a  snuill  cube  of  meat  envelo])ed  in  a  bog 
of  silk  gauze.  These  silk  bags  arc  ea.sily  recognized  in  the  feces, 
especially  if  the  tyuig  silk  tlircad  be  lonn;.  The  meat  remnants 
contained  in  the  little  hags  are  examined  for  the  preaenee  of  mielei, 
ather  in  their  ori|^inl  condition  by  treatment  with  acetic  acid  or 
methj'lene  blue,  or,  after  hardejiing,  in  stainetl  sections, 

'IliG  meat  cubes  arc  cut  from  frt-sh  meat;  tliey  are  about  one- 
half  centimeter  long  and  are  preserved  in  alcohol.  After  hanlen- 
ing,  they  are  plaeul  ui  the  small  silk  bags  and  again  preserved  itt 
alcohol.  Before  iLse,  the  bags,  with  their  content-*,  should  he  dehy- 
drated for  several  hours,  Strauch'  iuis  verifietl  the  nuclei  test  in 
Abderhalden's  Physical  Institute  with  piu-e  digestiv"e  juice  obtamed 
from  a  dog  through  a  stomach  fistul:t,  and  arrived  at  the  following 
results:  Wvk  gastric  juice   (i>e])siji  and  hydrwlilorie  acid)  leaves 

■  DouUchMi  Archlv  f.  kiln.  Moilliln,  \iA.  pI,  Niw.  1  ouil  3. 
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:  nuclei  tinch»nj;i-»i-     Pure  paBrnatic  juioe   (trj-psm)   com- 

■  dissolves  cell  midei  within  aix  to  elf^ht  hours.     Pure  iiites- 

linJ  jiiicp  (ercpsin)  does  not  influence  coll  nuclei.    Juioc  pressed 

fna  the  iiitestiiie  will  dissolve  cell  nuclei,  but  only  at  a  nlnw  rate. 

'  Tbui  the  correctness  of  tlic  basis  upon  which  Scluuidt's  nucloi  test 

'Mt  W  been  demonstntted. 

Diuuaa  TMt  (WofalcnmUi)-— The  diastase  is  demonstrated  by 
■atiit  the  dextrinizing  bfluence  of  a  present  diattase  upon  a 
ttnji  solution,  an  iodin  solution  serving  as  indicator. 

TW  is  duDv,  Hccorduig  to  Wohlgeinutli,  in  the  fcillowing  manner: 
A  teif;)ie(]  quantity  of  5  fpwns  of  fresh  feces  is  triturated  in  a 
•"War  with  20  Cc.  of  a  i-per<ent.  solution  of  sodium  clilorid; 
't  first  only  a  few  cubic  centimeters  of  the  measured  quantity 
^  lodiuni  chlori^l  solution  ore  added  to  tlie  mass,  which  is  tritU' 
'•fed  until  a  perfetrlly  hnmoKcneous  product  results;  and  thw  is 
£^tiuucd  until  all  of  tlie  li(iuid  has  bmi  triturated  n-ith  tlic  feces. 
*a'^  mixture  b  allowed  to  stand  at  room  temperature  for  thirty 
J^J^Utcs,  during  which  time  it  should  be  frequently  stirred  up. 
*nc  liquid  ma.S3  is  then  unifonnly  distributed  into  two  centrifuge 
^'ibes  (10  Cc.  in  each),  exactly  mjirked  and  graduated,    The  tubes 
***  ivtaled  until  tlie  solid  parts  luive  settled,  which  will  be  in  five 
*f*   ten  ounutes,  and  the  height  of  tlie  solid  sediment  and  of  the 
''*niid  b  read  off  the  ^rmluated  tuhew  ajid  noted.    The  supernatant 
*^»Tiieiit-<^iiitaini»K  fecal  extract  Ls  poured  off,  and  the  diastase 
'*ft«miuie<l  by  a  H-ries  of  tests.    For  this  purpose  the  li<iiuii  is  di*- 
*-*^blited  over  nine  test  tuben:  the  first  three  tubes  will  receive  1. 
*-^-^,  and  0.25  Cc,  respex-tixcly,  of  tlic  widiluted  fccal  extrftct,  and 
*liis  procedure  is  continued  so  that  each  succcedinn  tiibe  will  receive 
^**^r  half  the  quantity  contained  in  the  preceding  one.    This  object 
*^  most  conveniently  attained  if  an  ei^th  and  a  sixtj'-fourth  dilu- 
tion of  the  original  fecal  extract  be  worked  with,    I'ubes  4,  5 
^■oifl  0  will  then  rereive  1,  0.,"»,  and  0.25  Cc.  of  the  one-eighth  dilu- 
^pticni',  tubes  7,  8  and  9,  1,  0.5,  and  0.23  Cc.  of  the  onc-sL\ly-fourth 
diltilinn.    .^11  the  dilutinits  are  made  n'ith  a  1-pcr-eent.  solution  of 
a^xlium  chloriid,  and  all  tlic  tubes  arc  brought  up  to  I  Cc.  in  volume 
^y  ibe  some  mlution  in  onler  to  obtain  tlvoughout  a  luiiform 
concentTBtion  of  sodium  chlorid.     Then  5  Cc.  of  a  l-pcr-ecnt. 
■*^»di  solution  is  addefl  to  cjirh  test  tube.    The  UiIkw  arc  tlien 
dosed  with  a  cork  or  cotton  plug  and  kept  in  tlie  incubator 
'  C.  for  twenty-four  hour».    This  period  having  elapseil.  they 
■:  tftken  out  and  cold  n'atcr  from  tJic  tap  is  added  up  to  a  finfter's 
I  (rou  the  bottom.    To  each,  one  drop  of  a  deeinormal  iodin 
^""^^liuii  b  added,  and  the  lowest  limit  of  diastatic  effioienc)'  is 
^s^^ttitwl  by  the  tube  ui  which  a  blue  coloration  ap|K-ars  first, 

ht-Jicntioo  TflBta.— Steatorrhea,  or  Increased  fat  in  Uie  stooU, 
***:^fiB  Dol  only  in  icterus,  but  in  pancreatic  disease.    The  stoob 

i^^t  of  a  lif^t  ctAot,  often  voluminous  and  of  a  rancid  odor;  if  many 
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fnt  <T,vstaln  are  proeiil  thvy  muy  im|>nrt  an  nliiii)iiiiiiii-liki-  ftpjiear- 
ajjpe  til  the  stools,  A  pljcnomeiion  that  U  sai<l  to  be  quite  charac- 
tiTistir  ot  ^^e^c<'^i^'(T  iMincrt-atir  sciTftion  i.i  the  pu^sufiCc  uf  owlorlcss 
liquid  st<M»ls  which  haixieii  on  (^tnlinR.  Th*-  liils  whi(^h  normally 
finds  it8  wny  iiilo  iht-  iiitit^tiiic  preparvs  thv  f&ts.  by  t.-niulsificiition, 
for  thff  at'tioti  of  th«  pancrratic  lipase:  so  that  even  thou];h  as  much 
us  00  ]RT  owit.  nf  tlic  fatft  uigt-sli-d  be  Fotuid  in  the  stouls,  tht-re  is 
not  nec<ssarily  any  pancreatic  <lcfect— the  fault  may  he  wnth  the 
liver,  NomuiHy,  tt-s  much  as  HI  or  II  |)cr  cent,  of  the  ingi-stwi 
fats  passes  through  tlie  intetitine  unchanged:  an  amount  in  excesn 
of  this  iiidiciit«-s  iclcriLs  or  puncrcjitic  irisiitticicncy.  'I'o  estimate 
the  amount  of  fat  in  the  stools,  both  microscopic  and  chemical 
mcfJuKls  arc  cmiiloyHl^lhc  latter  in  case  llie  fonuer  is  imuli-<|iiatc. 
The  raieroscoiw  rcvealsi  the  fnt  a-s  droplet-*,  needle-like  (rrvntaU,  or 
Hukcs.  For  accurate  c)uuiititutive  estimation  of  fats.  tJte  feces  are 
ilried  on  a  watei^bath.  the  fatty  acids  and  neutral  fats  extracted 
with  ether,  the  residue  treatwl  with  dilute  hydnK-hlorio  acid  to 
convert  an>  soaps  that  may  be  pn-sent  into  fatty  acids,  and  tlieae 
ii!  tiu-n  extracted  with  ether.  \iy  measuruig  the  drietl  feecs  l«  be 
trcate<i.  pereentaRe  results  are  obtained. 

'I'lic  fat-splittiiiB  function  of  the  puncrea,'*  may  lie  tested  with 
artificial  coiniiounds  of  iodhi  and  fat,  for  steaiJsui  possesses  the 
power  to  ilecouqHise  sueli  compounds.  If  5  <*c.  of  calcium  mono* 
iodobelieniite  (sajodin)  W  taken  with  the  meal,  iodin  will,  we 
arc'toUl  by  SyrinK.  appear  in  the  urine  within  three  to  five  hours 
in  all  normal  individuals.  Icteru.-*  as  well  as  pancreatic  insufficiency, 
however,  prc\ent.s  its  appearance.  The  ioiUn  test  was  introduec<i 
by  Winternitz. 

Cannin  or  Charcoal  Test. — In  i>r(Icr  to  determine  tlie  motility  of 
t)ie  intestine,  certain  siilwtanccs  wliicli  color  the  feces  are  Riven  at 
a  definite  time,  and  tlie  evacuations  are  watched  to  nseertain  the 
intcn'al  nwessary  for  tlit^e  -■•ubstancts  to  appear.  Charcoal  <-olor3 
the  feces  black.  Carmin  colors  them  red.  1J\'  adminislering  n 
dose  of  charcoal  or  eunnin  nt  the  commencement  of  an  intestinal 
test  diet,  wc  are  able  lo  mark  off  the  momejit  when  it  begins  to 
iippeiir  in  the  stools,  and  wlien  we  may  safely  use  the  latter  tor 
puri>nses  of  examination.  We  may  mark  off  and  obtain  the  total 
feces  rorrw|X)nduig  to  a  test  rliet  extending  over  a  fixed  period  by 
giving  a  carmin  capsule  0..t  dm,  ("J  grains)  at  its  commencctncnt 
and  another  at  ils  lerminiition.  ,\s  Basch  remark.s,  in  the  carmin 
test  we  have  a  simple,  hariidi^s.  reliable  and  convenient  meaii-s  for 
the  dnnarcHtion  of  stools  and  ihe  estimation  of  gastro-intesUnal 
motility  und  patency,  for  the  detection  of  listuloiis  cuinnuuiica- 
tions  of  the  nliiticntar>"  canal  with  the  exterior  or  with  other  hollow 
orgHUs,  for  the  location  of  the  distal  end  of  a  duulcnal  tube,  anrt 
to  aid  in  the  ditTerenlJution  Iwtwoen  esophageal  diverticulum  and 
dilatation. 
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follownng  oonolusious  miiy  be  drawn:  In  c«*e  all  the  b««ds  emerge 
in  a  much  shorter  time  than  twenty-fmir  hours,  there  is  an  aeccler- 
ated  motility;  if  they  emerge  after  forty-eight  hour;!,  a  retarded 
motility  exists.  The  di^testive  fnnelinn  is  good  if  all  the  heads  are 
em(>ly  or  if  there  are  hut  traws  of  fat  or  thymus  (also  fishbone) 
left.  A  reappearanee  of  eatgut  or  meat,  potato,  much  fat  or  much 
thymus,  always  iudieates  a  poor  digestive  function  for  the  food 
substanee  in  question.  If  all  these  te^t  substances  pea]>i>car  in  the 
stool,  an  absolutely  poor  digestive  function  exists. 

Prfpnrntuin  of  Food  Hffids. — (I)  Calpit:  Take  raw  catgut  No,  00, 
draw  it  through  the  bead,  and  tie  the  ends  together  (Plate  X,  a). 
(2)  Fvthhonf:  As  the  ordinary  fishbone  breaks  when  tied  in  u  knot, 
it  is  hest  to  use  the  long  bones  from  n  pii'kled  herring.  The  bones 
are  washed  in  water  first,  then  rubbed  off  with  a  cloth,  and  kept 
in  water  in  a  bottle.  When  wanfeil,  they  nre  taken  out  of  the 
water,  drawn  through  the  bead,  and  tied  in  the  same  manner  as 
the  eatgut  (Plate  X,  r).  (3)  Meot:  The  nuiscle  ftWrs  of  raw  beef 
are  cut  lengthwise  in  the  direction  of  the  fibers  and  in  pieces  5  to 
6  centimeters  (about  2  inches)  long,  and  1  eentimeler  (J  inch) 
thick.  These  are  prejwrved  in  a  bottle  of  alcohol.  Take  a  piece 
of  meat  from  the  alcohol  bottle,  tear  off  lengthwise  a  muscle  fiber 
2  or  3  centimeters  long  and  1  millimeter  (]'y  inch)  thick,  draw 
it  through  the  bead  and  allow  the  ends  to  overlap;  next  tie  the 
ends  fast  together  over  the  bead  with  a  silk  thread  (Plate  X,  e). 
(4)  Tkyvme:  Raw  sweetbread  from  the  calf  is  cut  in  cubes  and 
prcser\-ed  in  alcohol.  For  use,  lay  a  small  piece,  about  2  cubic 
millimelers,  within  a  small  square  of  gauze,  fold  the  four  ends  of 
the  gauze  together  and  tie  with  thread,  so  that  the  small  pice*'  of 
thymus  lies  enclosed  as  in  a  pur;*:  then  fasten  the  gauze  purse  to 
a  bead  (Plate  X,  fc).  (.1)  Mutton  fat:  Beads  with  a  large  opening 
( 1 .5  or  2  niillimeters  in  diameter)  should  be  droi)ped  in  hot  rendered 
mutton  fat  and  after  a  minute  taken  out  wHth  a  forceps  and  i)!aced 
in  a  vessel  of  cold  water.  This  congeals  the  fat.  Then  ihcy  are 
laid  on  a  piece  of  pure  filter  paper  and  allowed  to  remain  until 
thoroughly  dried.  The  beads  can  then  be  kept  as  long  as  desired, 
and  are  ready  when  wanted  for  use  (I'late  X,  /).  (0)  Potato: 
Cook  a  piece  of  potato  with  the  peel  on  in  boiling  water  two  min- 
utes. Take  out  of  the  water  and  cool.  Now  cut  a  small  piece  of 
the  potato  with  peel,  1  centimeter  ( \  inch)  long,  0.5  centimeter  wide, 
and  1.5  or  2  millimeters  (iV  o'  A  ■'■<'^)  thick,  and  attach  it  to  a 
head  (Plate  X,  d).  Two  or  more  food  substances  may  he  attached 
to  one  bead;  for  instance,  catgut  and  fishbone,  meat  and  thymus. 
The  test  beads  can  all  be  kept  on  hand  with  the  exception  of  the 
potato,  which  must  always  be  freshly  prepared.  Meat  and  thymus 
beads  are  best  kept  in  alcohol.  Catgut,  fishbone  and  fat  beads 
are  simply  preser\'ed  dry.  Tlie  licads,  when  prepared,  should  lje 
strung  together,  and  the  string  placed  in  a  gelatin  capsule  and 


PLATE    X 


Bead  String. 

'-'^■Igut  bead,  b,  ttiymua  bead;  c,  nshbone  bead;  d,  potato  bead;  t,  meat  bead; 
/.  multon-fat  bead;  g,  bead- test  capsule. 


TBST-DIET  STOOL  FINDINGS  131 

SO  administered,  beat  shortly  after  a  meal  (Plate  X,  g).  The 
bead  test  gives  a  very  fair  idea  of  how  long  the  food  remains  in 
the  intestinal  tract,  wMch  the  test  diet  does  not.  The  bead  test  is 
deagned  to  show  the  digestibUity  of  protein,  fat,  and  carbohydrate, 
and  the  motility  of  the  gastro-intestinal  tract. 

THE  TKT-DIET  STOOL  FIKDINaS  IN  GASTRIC  AHD 
INTESTINAL  AITECTIONS. 

ACHTLIA  GaSTHICA  AND  SuBAdDITT. 

(a)  Slight  giMirogenie  disturbances  of  the  intestine,  or  none  at  a//. 
The  exterior  aspect  of  the  stool  resembles  the  normal  in  all  respects. 
Connective  tissue  is  more  or  less  abundant.  On  microscopic  exam- 
ination small  connective-tissue  fibers  are  seen,  which  may  be  the 
expression  of  insignificant  absorptive  disturbances  of  the  small 
intestine;  fat  somewhat  increased,  fatty  soap  needles,  increased 
muscle  fib«^    Chemical  examination  normal. 

(6)  Pronounced  gastrogenic  iniestijial  disturbances.  In  this  con- 
dition the  stool  loses  its  concentrated  form  and  is  thin  or  diarrheic; 
for  this  reason  a  uniform  picture  of  the  stool  cannot  be  given. 
Macroscopically  there  is  always  some  connective  tissue,  which  fre- 
quently coheres  with  the  meat  remnants.  At  the  same  time  the 
greatest  variety  of  catarrhal  conditions  of  large  and  small  intes- 
tine, fermentation  of  carbohydrates,  or  protein  putrefaction,  may 
exist.  The  demonstration— if  need  be,  microscopic — of  yeast, 
sarcinfe,  and  long  bacilli,  is  of  importance. 

Hyperacidity. 

Feces  either  normal,  or  pathologic  as  in  atonic  constipation.  In 
rare  cases  connective  tissue  (pepsin  insufficiency?) 

G.\STRtC  UlCEH  AND  GasTRIC   CaRCINOMA. 

Occult  blood. 

Chronic  Catabho  of  the  Small  Intestine. 

(a)  Mitd  Cases. — Stool  formed  or  massy.  Small  potato  remnants, 
isolated  potato  cells.  Minute  muscle  fragments.  Fat  increased. 
Small  raucous  flakes  of  the  small  intestine. 

Microscopic:  Abundant,  poorly  digested  muscle  fibers.  Abun- 
dant potato  cells,  with  and  without  starch.  Fatty  soap  an<l  fatty 
acid  needles. 

Chemical:  Reaction  increased  alkaline  or  acid,  according  to  the 
predominance  of  protein  putrefaction  or  carbohydrate  fermentation. 

Sublimate  test:  Red  coloration. 
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Inciiliation  test:    Negative,  or  protein   putrefaction.     Rarely      1 
carhohydratc  fcnnentation.  ^ 

Dissolved  protein:  Negative,  or  weakly  positive, 

(b)  Orave  Cn^sra.  — 'J'liiii,  watery  stool,  of  green  color  in  the  more 
serious  conditions,  otherwise  darlc  brown,  malotlorous.  Ment  rem- 
nants small  or  large.  Numerous  isolatcti  potato  eelU  and  rather 
large  potato  pieees.  Murh  fat,  possibly  fat  lumps.  AlmniUnt 
ninrnus  flakes  of  the  small  intestine,  whieh  may  show  a  biliary  tii::^  J 
coloration.  ■  J 

Mieroscopie:  Abundant  nnisi'lc  fiixTs,  oftentimes  strongly  satu-       I 
rat»l  with  bile.   Potato  cells  with  and  without  starch.    Free  starch 
grantdes.    Abundant  fat  (fatty  aeid.  soap  needles,  also  neutral  fat 
in  some  of  the  severej»t  ca.'^es),    Minute  tnucou»  flakes    Ammonio- 
inagiicsium  phosphate  (protein  putrefaction).  ^™ 

Chemical:  Reaction  alkaline.  -^4 

Sublimate  test:  Green  coloration  either  of  the  entire  feces  or  of  " 
some  macroscopic  or  microscopic  particles. 

Incubation  test:  Pronounced  putrefaction.    Rarely  fermentation. 

Dissolved  protein:  Strongly  positive. 

Bacteria:  Cocci  in  protein  putrefaction,  proteus,  nacillu.s  fluo- 
pescens,  etc 

CnnoNic  Catariui  of  tiie  L.\roe  Intestine. 

(a)  Mild  Cases. — Stool  formed,  massy,  or  thin,  of  normal  eolor. 
Large  and  medinm-sized  mucous  flakes  of  the  largi'  intestine. 

Microscopic:  Nolliing  of  consequence. 

Chemical:  Reaction  normal. 

Sublimate  teat:  Red  coloration. 

Incubation  test:  Normal,  or  slight  decomposition. 

Dissolved  protein:  Perhiips  weakly  po.'^itive. 

(h)  (iTdve  ffljfc*. — Diarrheie,  watery  stcmls,  malo<loroiis,  of  dark 
brown  or  more  frequaitly  light  color.  I^arge  quantities  of  nmcus 
in  large  and  small  flakes,  non-transparent,  whitish,  sometimes 
sangiiineiius. 

Mienweojjie:  No  peeuliiiritics  to  notice. 

Chemical :  Heaction  itsnally  alkaJine. 

Sublimate  teat :  Red  coloration. 

Incubation  t<-st:  Putrefaction. 

Dissolved  protein:  Positive, 

Frequently  Itoth  the  small  and  the  large  intestine  arc  inflamci!, 
and  the  feces  are  eorrcsiJoiiduigly  eomposwl;  they  may  be  coastrued 
from  the  above  stool  pictiu-es.  The  fwea  in  acute  catarrh  of  the 
small  and  tJie  large  intestine  also  eorrt^spond  to  the  description 
given  alKive.  If  achylia  nr  subiundity  is  jircsent,  the  fiiidiiiga  of 
connective  tissue  should  he  ad<)od  in  order  to  obtain  the  stool 
picture  of  gnstrogenic  diarrhea. 
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In  dysentery  ihcre  is  the  picture  of  Uic  gravest  kind  of  catarrh 
ol  the  Uu-fiie  iittentiiie  complicated  by  nbtmciutit  luiinixtiu-e  uf  btuod 
io  the  stool,  and  sanguineous  mucus  (reil  dysentery)  or  piu  {white 
djvRitcT>').  Oftentimes  the  intestinal  evacuation  consists  of  noth- 
m|t  but  pus,  blood,  and  mucm,  tmxcd  with  :^maU  particles  of  feces. 
If  there  is  sunultaneoibi  calurrh  of  tlie  siiuill  intestine,  tltc  tt>'inptoiiis 
o(  dbturbed  di^iestion  will  be  present  in  addition. 

Cbemica):  Keaction  alkaline. 

Inetibation  test:  There  is,  of  course,  considerable  protein  putre- 
faction. 

Bacteria :  In  endemic  dj-sentco'  the  Endameba  histnlj-tiea, 
Eadamcba  tetimgeum  or  tlie  Kndatnelia  coli  of  Lucsch  Lt  present 
md  can  be  seen  in  motion  in  the  mucous  flakes  under  tiie  warm 
■ncraacope.  Occastonally  tlie  Italantidiiim  luli  is  found.  In 
imtT"'^  d>*senteiy  there  is  the  Bacillus  .Shi^-Knise-Flexner. 

TnTUTTINAL  TUDKRaFLOStS. 

He  test-diet  stool  presents  the  picture  of  grave  catarrh  of  both 
the  large  and  the  small  iutestijie.    FiulJier  findings  are: 
Micnisoc^:  Pus. 
MicTOSOoptc:  I*us. 

I    Chemical:  The  blood  test  it  often  positive. 
Bacteria:  Tubercle  bacilli  in  the  bacterial  sediment,  mucus  and 
piB  flakes. 
0CODEXAL  Ulcer, 


Normal  feces.    Ccmstipation  stool.    Occult  blood. 

EktKKITIB  MmtBIUNAC£.\. 


to 


Hw  charactertsttc  sign  consists  in  the  evacuation  of  mucus  in 
latp  Bakes  attd  string,  soincliiufs  witliout  un>'  feces.  However, 
the  leccB  may  resemble  completely  the  noniial  stool,  although  in 
moat  eases  there  is  constipation  stuol  (see  Atunic  and  Spastic 
Constipation).  Less  frequent  are  thin  and  diturliric  stoob  with 
M>  sigBS  of  disturbed  digation  of  tlic  small  intestine. 

Atonic  Conbtipatio.v. 

A  \'oy  small  quantity  of  hard,  djirk  brown,  odorless  scybala. 
(Wit  their  surface  there  is  occasionally  a  brownish,  lac-like  film, 
vith  small  traces  of  fresh  blood,  emanating  from  hemorrhoids. 

MaaxjBOopic:  No  food  remnants,  nor  cellulose  remnants  such  as 
scror  io  tbe  nonnal  itxvt. 

Microtsco[Mc:  \s  compared  with  the  normal  feces,  there  are  sur- 
^nsai^y  few  remnants  of  miKK-lc  fibei-,  fat,  ur  potato  cells;  and  there 
ore  afcw  fewer  bacteria. 
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Chemiral:  newlioti  ti(Hitml. 
Sublimate  test:  Re<l  coloration. 
Irioulmtiuri  test;  No  rtiictioii. 
Dissolved  protein:  Negative. 

Spastic  Conhtipation. 

Tn  spastic  constipation  the  feces  usually  corr«spotu1  to  th«  inirtnnl 
tvn»:  t}iey  arc  evnciuttetl  in  tlic  »lmpeoF  small  or  larf^-  hard  Italb 
and  cylindrical  pieces  (sheep  feces),  wliicli  are  often  eovi-Ted  with  a 
mucous  film. 

Intkbtinai,  F'1':rmentation  Dtspepsia. 

The  stool  is  eithej  thin  or  maa-sy,  of  yellow-green  or  );cil(Ii-n> 
ydlow  color,  of  an  intensely  acid  odor,  and  permeated  with  Bas 
bubbles.  I^rge  tiuantities  of  potato  cells  arc  found,  citlicr  isolated 
or  coherent  in  the  shape  of  sago  cimnps. 

Microscopic:  Numcrou-i  potato  cells  in  the  field  of  vwion,  filled 
with  starch,  in  the  iodin  preparation.  Numerous  free  starch 
granules. 

Chemical:  Reaction  strongly  acid. 

Subtimnte  test:  lJe»l  coloration. 

Incubation  test:  Strong  fermentation. 

Dissolved  protcui:  Negative. 

Bacteria:  In  the  iodin  preparation  numerous  iodin  fungi,  stauied 
blue.  Here  again  there  may  be  <^vmbuuitions  with  conditions  of 
catarrh  or  achylia,  which  would  effect  a  corresponding  cliange  in 
the  stool  picture. 

Nervoct  Diarrhea. 

Tlie  wtool  either  consists  of  thin  masses  or  Ls  of  fluid  consistency, 
having  the  ap]jearancc  of  fresh  contents  of  tlie  small  intestine, 

MaiToscopic  examination  reveals  numerous  iui(lige»ted  food  rem- 
nants (muscle,  potato,  fat,  cellulose). 

Microscopic:  Numerous  midigcstetl  food  remnants  of  all  kinds. 

Chemical:  Reaction  normal. 

Sublimiitc  test:  Iteil  coloration  or,  tmder  certain  circum-stimvus 
and  considerably  accelerated  cvaciiation,  green  coloration. 

Ineubalion  test:  Negative. 

Dis-solved  protein :  Negative, 

Stknoses  and  Intestinal  Carcinoma. 

The  stool  pictures  vary  considerably  atsx>rduig  to  whether  there 
b  diiurhea  or  clut)nic  constipation,  which  conditions  may  again  bo 
complicated  by  catarrh.  Of  importance  arc  admbttures  of  blood, 
sanguineous  mucus  and  pus,  which  may  also  be  macroscopicully 
visible.    Ftullierraore,  occult  blood  Ls  to  bo  considered. 


By  fiUitif;  the  stomach  an<I  intettiii«  vritli  a  .substance  opaque 
U>  the  Uoi-ttt(;<.ii  ray,  wc  can  dcUTinine  the  size,  shape,  position  and 
tiuttility  of  the  stoninch,  and  vbualize  the  outline  of  tbu  intestbal 
ti»ct.    The  patient  partakes  of  a  meal  of  about  3(10  grams,  contain* 
iog  about  60  gruuis  uf  bismuth  subenrboimte  or  barium  sulphate. 
For  holiling  the^  salts  in  suspension,  buttermilk  Is  ii^ually  eraployccit 
■Itbougb  potato-flour  soup  or  thin  porridpe  can  be  used.    For  the 
detection  of  perforating  tilcer  of  the  stoiuatih  and  to  permit  of  a 
mofe  accurate  brinfnn);  into  relief  of  small  defects,  it  is  now  con- 
■deml  udvisitlilo  to  use  a  plain  water  sn^pen^iun  of  barium  for  at 
IriiTt  the  first  half  of  the  meal.    For  an  aecurate  roont^nograpliic 
fiamination  of  the  stomach,  the  patient  :should  be  prepared  by 
bating,  so  that  at  the  time  the  bismuth  or  barium  meal  is  given  the 
***mwH*  is  eotircly  empty.    Tlie  examination  should  not  be  made 
while  the  patient  is  under  the  influence  of  a  laxative  drug  of  any  kind, 
■nee  lajftti\'e9  interfere  with  the  ordinary  functioning  of  the  gastro- 
intestinal tract.    By  making  the  first  examination  in  the  morning 
the  beha\nor  of  the  stouiat^^h  can  be  observed  during  the  period  of 
niiptying.     ]f  time  is  an  important  consideration,  as  in  hospital 
obaervations  where  a  nunibcr  of  cases  have  to  be  examined,  the 
to-called  dritible  meal  can  be  employed;  the  patient  is  given  tJie 
first  meal  very  early  in  the  morning,  and  examined  after  five  or  six 
iaan  to  determine  the  time  of  emptying;  then  the  second  meal  can 
be  pven  and  tlie  motilitj'  <»f  the  stomacli  obser\'ed.    Usually,  inspeo- 
tam  with  the  fluoroacope  will  consume  several  minutes,  tJie  ray 
beiog  liimed  off  and  on  a  number  of  times.   The  second  examination 
b  ttsually  nia<Ic  at  the  end  of  two  hours  after  the  se<^'ond  meal  and 
again  thm-  hours  later,    Obscrxations  are  also  miule  at  the  end  of 
t»ir)vp  and  twentj-fonr  hours  n*spectively  and  at  such  Intervals  as 
will  enable  the  rocntgenolo^iit  to  obtain  a  comprehensive  idea  of 
the  pHurw  of  the  meal  from  its  ingestion  to  its  complete  expulsion. 
For  the  demonstration  of  small  lesions  about  the  pylorus  and  for 
tlw  proper  visuallzatinn  of  the  duodenal  bulb  if  it  shows  spasm  or 
ddretii,  it  is  essential  that  manipulation  of  tlie  stomach  be  prac- 
timl  during  fluoroscopy.    This  can  be  done  either  with  a  wooden 

Eor  preferably  with  the  hands,  protected  by  the  ray-proof 
The  matiipulutiou  of  the  stomach  serve:^  to  accentuate 
and  to  overoHiie  spasm.    If  an  organic  lesion  is  present  the 


136 


ROBNTOES-RAY  BSAMINATION 


stoniach  will  at  once  resume  its  pathologic  contour  after  manipuU- 
tiou  hits  been  practiced. 

Rocntppn  fluoroscopy  aiipplcments  the  rrimtp^noKram,  as  it  fnves 
imiiicdiiitf  infurmiktion  ri'(;ardiii);  t)ic-  I'imnges  in  pusltiuii  ainl  uio\'e- 
menta  of  the  ntoinach  aii«l  intestine;  the  ol»3erver  sees  these  change;) 
while  they  arc  being  enacted.  For  the  detailed  study  of  minute 
patholof^ic  alterations,  such  as  small  lesions  about  the  pylonts  and 
duodeniU  cap,  the  roentgenogram  is  more  precise;  the  record  is  pcr- 
msQcnt.  By  taking  serial  roentgeiiogniins  at  sliort  intervals  we 
obtain  most  valuable  information.  By  comparing  the  erect  with 
the  Tie ndclonbnrg  jKisition,  the  presence  o(  adhesions  and  tiic  elTect 
of  ptosis  upon  intra-intestiiial  movejnent  may  be  quite  acciu'ately 
determined, 

Tlie  techiiic  of  the  application  of  tlie  Roentgen  ray  to  tlie  diagnosis 
of  diseases  of  the  digestive  tract  is  ^milar  to  that  employed  in  exami- 
nation of  the  body  for  surgteal  Roentgen  pathology.  It  cannot  be 
taught  in  books,  but  needs  months  of  study  in  well-ajjpolnted 
Roentgen  laboratories. 

Rociitgciiograpliy  of  tlie  stomach,  esophagus,  and  intestine  both 
large  and  small,  shows  the  form  of  tliesc  organs,  thdr  de\-iation  from 
normal  with  respect  to  size  and  contour;  furthermore,  their  position 
and  action  as  gm-emcd  by  muscular  contractions,  so  that  either  the 
normni  pliysiologj'  may  be  established  or  the  patJiologic  diagnoi^s 
may  be  arrived  at.  Oftentimes  the  dividing  line  between  the  phj'sio- 
logic  and  the  pathologic  appearance  is  slight;  nevertheless  the 
Roentgen-ray  examination  of  the  gastro-intestinal  tract  furnishes 
definite  information  which  cannot  l)e  acquired  with  as  much  cer^ 
tunty  by  any  other  method.  While  few  organic  lesions  present  an 
absolutely  pathognomonic  appearance  wlien  \iewed  ^ngly,  yet  a 
complete  examination  of  the  gastro-intestinal  tract  by  the  tluoro- 
acxf[Ac  method,  a.ssisted  by  manipulation  and  combined  with  the 
serial  plate  procedure,  will  rarely  miss  imiHirlant  )>adiology. 

Spasm  in  diile-rent  portions  of  the  gastro-inteatinal  tract,  especially 
with  regard  to  the  pylorus  and  tlic  greater  curvature  of  the  stomach, 
is  often  mistaken  for  nn  organic  lesion.  Atropin  relieves  spasiu 
and  should  always  be  employed  as  a  routine  measure  in  every  case 
where  spasm  is  susjx-eted;  it  eim  be  given  hvpodermieally  in  doses  of 
0.0()06Gm.  (liap-ain). 


EXAMINATION  OF  THE  ES0PBA0D8. 

While  the  application  of  the  Roentgen  ray  in  tlie  diagnosis  of 
diseases  of  the  alimentary  tract  was  first  practiced  by  F.  IT.  Williams, 
of  Boston,  HolKknecht  demoiistrateil  in  pitrticiJar  that  an  oblique 
transillumination  of  tlie  esophagus  (from  the  right  posteriorly  to 
the  left  initeriorly,  or  from  tJn-  left  posteriorly  to  the  right  ante- 
riorly) iiennita  convenient  observation  of    the   entire  esophageal 
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rhe  cuntlitioi)  of  th«  lumen  of  the  gullet  can  thus  l»e  closdy 
durinf;  rest,  iliiruig  respiration,  and  during  doglutition.  The 
jfbaryra  and  tlw:  upper  portioii  of  tlie  eflO|)hftgus  may  also  be  ex- 
posed In  the  Roentgen  ray,  illuminatiDg  the  throat  in  a  transverse 
W  ohliqutf  direction. 

RoentgMi-riiy  examination  of  the  esophapia  gives  most  arenrate 

■nd  rt^nstant  findings.    In  onlor  to  obtain  a  constant  sluulow  of  tJie 

nopbagus.  there  inwst  I)*  nn  nKitruction.     Itecently  (he  us-e  of  a 

^Aigniui)>-fitl«l  "hog  casing"  hus  );i\'en  early  information  of  slight 

Hnidmtutioiis  and  :>1ri(.ture.    Businuth  suspended  in  sjTup  of  aiaria, 

Honking  a  very  thick  tmnUion,  gives  perhaps  the  most  romplcte 

'outEtte  of  the  csopluigii^,  iiLa^mueli  as  the  syru]>y  mixtiuv  tends  to 

wDmc  Ui  tbe  esophageal  walls.    The  details  of  this  method  have 

been  porfecti-d  hy  Hirscli,  of  New  Yt>rk.     Besides  tlie  presence  of 

intratiionu'ic  masses,  a  roentgenogram  will  show  obstruction  due 

to  cbanfces  in  the  walls  of  the  esophagus,  as  stricture,  beiugn  and 

DuBgiuuit  growths,   aneurysm,  diverticulum  and   spasm.     The 

Ttfiplwigftirt""  may  be  due  to  idcer,  to  carcinoma,  or  to  a  neurosb, 

■a  io  oaidtoqMsn. 

Sfam  o(  the  EBophacuB.^A  spastic  stricture  does  not  present  any 

absolutely  eluinict eristic  appearance.    The  bismuth  meal  remains 

lodgr<l  nlKi\'e  the  strietiire,  and  in  some  cases  it  may  taper  downward 

to  ■  ]X)int  at  tin*  end  of  Uie  stricture,  nliere-  it  remains  stationary. 

If,  afW  long^untinued  obscrv-ation,  very  little  of  the  meal  is  found 

to  have  pa^ed  through  the  stricture,  the  ]a«'er  end  will  have  the 

appearance  of  long  shreds,    lliesi-  cases  arc  the  grave  one^t,  usually 

tBTolvitig  the  lowest  p«irtion  of  the  esophagus,  the  eardia.    When 

the  cwdia  is  involved,  the  esopliugus  is  quite  apt  to  take  on  the 

Eenn  of  a  spindle  or  funnel.    In  moderately  severe  cases  the  meal 

paasei  the  stric-ture  from  the  Wgitming  in  separate,  small,  long- 

tewit-out  pieces.    In  the  milder  ca'ies,  which  are  mostly  supra- 

cirdiaCT  marked  dilatation  of  the  cso]»hagus  is  usually  not  visible; 

I       the  meal  is  detaiited  (or  a  time  and  tln'n  :<uddeiity  pulses  onward. 

H      CanUospaam.— Cardiospasm  is  not  a  rare  occurrence.    The  treat- 

W^  mcntoTtliisconditiunwilllM-'quitediirt-n-nt  from  that  of  malignancy, 

ilierefore  an  ainirate  diagnosis  is  indis])cnsahle.    In  addition  to  the 

tid  aOorde«l  by  tlie  eso]»liagoscope,  we  can  readily  differentiate  an 

onnic  stricture  from  a  c«r«:ii()^i>»sm  by  the  roentgenogram.     In 

<H  caacs  the  esophagus  above  the  obstruction  may  be  dilated  to 

taioc  it.1  nonnal  mim-.     In  onrdiospann  tlie  obstruction  is  funnel- 

A^ied  (I'latc  XI,  Fig.  1),  while  in  organic  stricture  tlie  lower  end  is 

iDBod  and  kiiob-like  (llate  XI,  Fig.  2).    In  cardiospasm  Uie  fluoro- 

Mopic  examination  will  usually  .show  that  there  is  an  absolute 

dontrc  of  the  lower  end  of  the  esopluigus  so  that  no  drops  of  the 

bwmm  mixture  pass  off  into  the  stomach.    In  malignant  obstruction 

of  the  lower  cud  of  the  esophagus,  except  in  the  most  advanced 

there  will  be  found  to  be  a  minute  trickling  of  the  barium 
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through  the  <linimtflh<^l  hiinen.  Aiiotlitf  iinportaiit  point  in  the 
dilTpmitial  diaiiiiosU  is  that  after  th€  spasm  has  been  ob9er\'e<l  for 
several  niomenUi,  if  the  raophugiis  is  lillwl  up  with  warm  water  this 
will  catu^e  the  muMnjIar  fibers  to  rela-^  and  the  barium  uiixture  will 
nidi  on  into  the  stumavh.  In  many  cases  of  obstruction  the  tissues 
above  the  stricture  Inse  their  tone,  and  peristabis  fails. 

Diverticulum  of  the  Esophagus. — The  prewncc  of  a  diverticulum 
is  demonstrated  by  the  iutensely  dark,  sliarpiy  dflinc<i  shadow  it 
custs  (Piste  XI,  Figs.  3  ami  4),  while  at  the  some  time  a  metal  sound 
introduced  beyond  it  in  the  esopha^a  is  visible  upon  illumination. 
Should  a  diverticulum  be  completely  filled  with  fixid,  it  is  of  course 
impossible  to  fill  it  with  bismuth,  and  the  rmntgcuogrum  will 
not  show  it.  Tn  doubtful  ca.'^s  examination  should  be  made  after 
Vomiting  and  in  various  postures  of  the  body. 

DeejHieated  Divertleula.— ITiese  also  may  be  demonstrated  by 
filling  with  bismuth,  and  the  demonstration  eonfirmed  by  intro- 
ducing the  ejtopIiHgeal  sound;  or  the  bismuth-tilleil  "hog  casing" 
may  l»e  used. 

Carcinoma  of  the  EBophagiu.~Huentgenography  may  show  a 
narrowing  of  the  himen  where  there  are  no  clinical  signs  of  such  a 
condition  or  any  obstruction  to  the  passage  of  sounds.  Irregular, 
jaggt-d  contours  of  the  bismuth  shaifow  point  to  the  presence  of 
carcinoma  (Plate  XII,  Figs- 1  and  2).  We  are  able,  after  filling  the 
esophagus  with  bisnmtli,  to  determine  in  adviuiced  cases  the  length 
of  the  stricture  and  the  presence  of  a  number  of  stenoscd  points. 
Constant  stenosis  as  <listinguished  from  spastic  stenuius  is  of  diai^ 
nostic  importance.  By  artificially  closing  the  lower  end  of  the 
esophagus,  the  bismuth  may  be  made  to  show  slight  irregularities 
above,  wiiich  might  otherwise  escape  notice. 

EXAMINATION  OF  THE  STOMACH. 

In  order  to  interpret  the  visualization  of  the  stomach  it  is  neces- 
sary to  recognize  the  normal  stonmch  and  to  be  able  to  differentiate 
reflex  fr«fm  directly  pathologic  fornts.  Reflex  manifestations  are  of 
a  spastic  character  and  are  found  in  diseases  of  the  duodeimm, 
appendix,  gall  bladder,  and  other  more  remote  organs.  The  h}i>o- 
ricnnic  injection  of  atropiu  will  often  cause  these  spasms  to  disappear 
and  is  ai'eonJingly  helpful  in  differentiating  reflex  from  direct  mani- 
festations of  disease. 

It  is  difFieult  to  describe  the  appearance  of  the  normal  stomach  as 
visualized  by  tlie  fluoroscopic  screen.  The  reason  for  this  consists  in 
the  fact  that  the  position  of  tiie  stomach  varies  in  dlFTerent  inilt- 
viduals  in  accord  with  the  bodily  faabittis.  After  one  has  acquired 
experience  by  the  exnuiinatioti  of  a  targe  number  of  individuals, 
he  is  able  to  predict  tlie  position  of  the  stomach  by  looking  at  the 
patient's  genenil  habitus.    Individuals  of  the  spare  tj-pe  with  flat 
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^B    lUHiiinil  mil  usually  possess  a  vertical  type  uf  stomach.    This 

^B    nul  type  in  general  ^ows  the  form  of  a  ^iK^ntlc  letter  J.   The 

^m     Mt  ikpeodeot  portion  of  th«  luwcr  curve  may  or  may  not  be  above 

9     fcuitmrestal  line'    (Plate  XII,  Fi^pi.  H  anri  4.) 

H       In  iixtividuals  of   mure  robust   physique,   with  well  developed 

B    BUKnkr  ahdominnl  wall,  the  stomach  will  generally  he  fniind  to  be 

^^■Uqnr.    In  those  of  plethoric  habit  with  thjek  ubdomlnal  wall,  the 

^Blbntch  will  aKsunte  more  the  horiKoiilal  t>'pe.    The  eNlmustiw 

^BMira  of  Mills  have  definitely  deeidcd  the  above  point. 

^V  I'mivt  ihe  HuiirtK^iiiK-  the  periMltillic  waves  of  ihe  stoiiiudi  arc 

V   *eii  to  be  rb>-thniieal  in  tharacter.     Normally  one  wave  appears 

I    "  a  time.    'Hie  preseiiee  of  two  or  uiore  waves  gives  evidence  of 

I  '^lieniKitility  and,  if  not  due  to  an  elTort  to  o^'ercome  an  obstruction 

I  *t  xIk  pyl(im:<,  may  be  signifieaiit  of  ati  irritation  which  ti.^itnlly  ha.t 

f  '^  orijEin  in  the  diuxlenum,  the  apjteiulix,  or  the  ffali  bladder.     In 

'Qc  vertical  type  of  stomaeh  the  walls  of  the  stomach  arc  ]NLraIlet 

''"  there  is  a  good  mutcular  tonu;^    Often  during  an  examination  this 

(OUAnilar  tonus  may  be  present  at  the  beginning  but  under  the  strcs,s 

■=*'  supporting  the  heavy  meal  the  muscle  fibers  relax  and  we  have 

tl»e  appearance  of  an  hour-glass  (the  so-called  pseudo-hourglaim) 

^"itli  tlie  walU  of  the  middle  portion  in  apparent  contact.    In  addi- 

ticMi  to  the  collapse  of  the  walb,  we  find  a  sagging  of  the  lower 

pK!irtioii  of  the  stomach  so  that  tlic  lower  jxjle  appetvrs  verv  much 

•iUiitnl. 

In  gastric  ulcer,  only  one  peristaltic  wave  is  apparent.    This 
**»adition  may  often  l»e  dilTcKntiated  from  tlie  normal  by  the  pres- 

■  of  an  indsura  due  to  the  ulcer. 
I        Cutroptasii.^After  the  bismuth  tn«-nl  tlie  sloniaeh  in  gastroptosis 
'^Qinw  as  an  elongate*!  t»il>e  standing  verticall\'  to  the  left  nf  the 

i*Ofllian  and  with  its  lower  border  fur  below  the  intcrcrtstal  line. 
■A-t  its  lower  extremity  it  turns  to  the  right  with  a  sharp  cur\'e  upward 
*o  titit  the  IrsMT  eur\'Bture  show^  an  acute  anj;le  at  the  turning  {Mint; 
"^tw  is  ealted  a  water-trap  stomach  (Plate  XIII,  Fig.  1).    In  some 
^3Uci  of  gastroptosi.s  the  stomaeh  may  extend  almost  to  the  sym- 
P^Qvs  (Plate   XIII,   Fig.  2);    the  pylonis  is  always  lower   than 
*>(*niaL   Many  individuals  will  Ik-  fuund  who  simw  a  rather  marked 
Ruiniptosts  without  presenting  clinical  eviilence.    Ilie  important 
I*"*!  to  determine  in  tliese  eases  hi  whetlier  the  motor  power  of  the 
I       *tViich  is  competent,  for  if  the  uiusculnture  of  tlie  stomach  pos- 
I       *e*u  the  necessar>'  tone  and  strength  to  cause  the  stomach  to 
^^pfjrinanoniud  period  of  time,  there  will  be  no  clinical  sj-mptoms. 


I 


'  Tb*  mjUm  iDMliod  n(  noinimriii*  lb*  (kmHIoii  at  tlio  ■tomacli  «rllb  tli*  urn- 
^'^a  had  (he  dundTUitaxc  o(  mi  incoiutaol  (airlar,  lurMly,  Uie  vsryiiig  podtion 
"<U  umblUnu.  It  i*  occordliitcty  mora  oonvonlent  ta  rosord  th«  pomtion  ot  ih* 
^     ' — ■  portion  ot  the  •Coiiuiah  liy  rv(i>rrini|  il*  rvUtive  jKwlUon  lo  a  Ilo«  ilrnwn 

Crart  ot  onut  lUiUD  to  the  rrvit  ot  Ihe  othrr.  an  inuoiuuT  lawlmiirk  which 
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Tooms. — Gastric  tonus  is  die  resiliency  or  enntinuous  conti*ctility 
of  the  living  ;<Iom«cli  which  enables  it  to  hold  it*  (contents  firmly 
and  to  keep  iti  own  normal  slinpe.  The  tonus  of  the  stomach  is 
demonstrated  by  the  strength  with  wliitJi  the  organ  clutches  its 
contents.  In  «  condition  of  normal  gnstric  tonus  n  small  quantity 
of  fluid  will  almost  completely  fill  the  stomach  ll'late  XHI,  Fig.  :t),so 
thnt  the  upjKT  level  of  tlie  lluid  is  even  with  the  diapliragin  and  tliP 
air  bubble  b  id  the  fundus  (magenblasc)';  tlie  walls  of  the  stomach 
are  vertical  and  purallel.  Loss  of  tonus  is  itecurutety  ^uwu  by 
roen  Igenograph  y. 

Motflity.— The  motor  function  of  the  normal  stomach  is  moasurwi 
by  observing  peristalsis  and  determining  the  time  required  for 
exjiidsion  of  the  Rastric  contents.  Pcristalas  begins  immediately 
after  the  ingestion  of  tlie  bismuth  meal,  in  the  form  of  waves  originat- 
ing ap|>roximately  in  the  middle  of  the  body  of  the  stoiuiich  and  pro- 
gressing toward  the  pylonis.  They  are  shallow  at  iirst,  but  become 
constantly  deeper.  If  the  ]ieriataltic  waves  arc  slow  in  appearing 
they  may  often  be  stimulated  and  consequently  visualized  by  ener- 
getic manipulation  of  the  lower  pole  of  the  stomach.  The  time 
of  c\i»ulsion  is  dftennined  by  roentgenologieally  illuminating  the 
stomach  at  regular  inter\'als,  beginning  with  the  second  hour  after 
ingestion  of  a  bismuth  test  meal  and  continuing  until  the  last  rem- 
Ufttit  of  bismuth  has  disappeared.  The  normal  time  of  expulsion 
is  between  four  and  six  hours.  Failure  of  the  stomach  to  empty 
itself  of  the  entire  bismuth  meal  in  four  to  six  hours  is  an  in<licatiua 
of  a  pathologic  process,  but  on  account  of  the  fact  that  the  mechan- 
ism of  the  stomach  is  oftentimes  influenced  by  extraneous  imi>re«i- 
dons,  as  fright,  the  observation  should  be  repeated  before  the  final 
conclusion  is  arrived  at. 

Atoof. — A  lowering  of  the  tonus  of  the  stomach  is  shown  by 
lessened  contraction  around  its  contents,  and  by  increased  expansi- 
bility, with  markedly  flaccid  walls.  Tlie  bismutli  test  meal  fills 
only  (he  lower  half  of  the  stomach,  its  upi)er  level  Wing  far  below 
the  diaphragm,  perhaps  only  slightly  above  the  umbilicus,  .\bove 
it  there  i.t  a  hu-ge  club-shai)ed  air  bubble  (i'late  XIII,  Fig,  4).  Thu 
stomach  is  narrowest  at  the  border-line  between  air  bubble  and 
bismuth. 

Dilatatloo.^ — In  a  markedly  dilated  stomach  (benign  stenosis  of 
the  pylorus)  the  bismuth  meal  fills  merely  llie  lowest  portion  of  the 
stomwh  in  tlie  form  of  n  broad  crescent-shaped  sliadow,  situated 
below  the  umbilicus  (I'late  XIV,  Fig.  2).  The  form  of  the  shadow 
is  fairly  horizontal;  at  the  same  time  it  extends  fur  into  the  right 
half  of  the  h«xly.  ITic  pars  pylorica  is  usually  not  well  dilTerentiati-d. 
Above  the  bismuth  meal  will  be  found  the  fluid  and  the  stagnating 
food  remnants  which  are  always  present  in  an  eetatic  stomach. 
I'he  presence  of  a  layer  of  fluid  over  the  bismuth  meal  can  be  demon- 
strated by  the  administration  of  floating  bismuth  capsules.    The 
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incn-a.'^-s  in  aize  if  oidtv  be  iulili-<)  to  its  c-utitciits.    VisiWc 
itint^  <if  tiisiiiuth  tvmty-fiMir  hniir»  nfUr  dw  bisinuUi  U-M  meal 
'  at*  ynnJ  usually  <rf  an  nrKaiii<^  lesion  at  the  pylorus  or  more  fre- 
queutly  u  k-sion  in  ihc  first  portion  of  th«  duoileiium. 

An  rstraordinanly  intensified  and  increased  jteristalais  can  lie 
obwntHl  (in  tile  s«Tevn.  liMis  is  sucwt-iled  by  n  flaccid  condition 
ol  tbr  stonia*h  wnll.t  ilue  to  a  tirin);  of  tlic  miist'lc  fibera.  A  reversed 
peristalsLo,  flat  wa^cs  from  right  to  left,  lius  also  been  obsened. 

OMtrfc  Ulcer.— A  aun)>lc  non-crmiplicatwl  nicer  cannot  with 
nertainty  be  demonstratcid  by  means  of  the  RoentRen  ray.  An 
okcr  nn»s  a  localized  tonic  spu-tm  of  iIm-  circular  muscle  fibers, 
tnchicinfc  an  inciinira  or  deep  notch  on  the  cnir\'atnrr  op|H>site.  To 
vtwalixe  this,  rocmgciwacopic  palpation  may  be  necessary.  The 
RiKntgen  tluoroecope  may  show  a  !itop])age  of  the  peristaltic  wave 
at  the  scat  of  the  nkcr,  Hypomotility  with  six-hour  residue  is 
suggestive  of  ulcer.  If  tb»>  jieristaltic  waves  are  seen  to  traverse 
tbr  lamrt  pole  of  the  stomach,  causing  indentations  on  the  greater 
cup\-«ture  and  not  on  the  lesser,  ulcer  may  be  suspected. 

We  can  classify  the  findings  in  gastric  ulcer  under  the  two  general 
henilio)^  of  direct  and  indirect,  the  direct  being  a  demonstration 
of  a  definite  change  n-sulting  from  the  ulceration,  and  the  indirect 
the  <listurbsnces  in  function.  The  most  common  direct  findings 
are  the  bismuth  fleck  rejirci^enting  the  ulcer  crater,  the  filling  defect 
in  the  ga-ttric  outline,  aiirl  the  organic  deformities.  The  indirect 
findings  are  spastic  manifestations,  abnormalities  in  peristaltic 
imvfs,  diHturbed  motility,  unusual  filling  of  the  duodenum,  and 
permit  re  pain  point's 

CaUofia  Ulcei. — If  an  induration  of  connective  tissue  occurs  in 
the  \'icinity  of  a  chn>nic  ulcer,  so  that  the  ulcer  presents  a  crater-like 
rfiniing,  this  crater  can  lie  tilled  up  with  bismuth  and  may  then  be 
■en  KA  a  small  divcrticuhir  continuation  of  the  shadow  of  the  stom- 
ach. There  is  no  air  bitlible  in  this  ulcer  cavity  filled  with  bismuth. 
Indiiratton  of  an  ulecr  of  the  stoma<.-h  induces  irregularities  or 
khiciKe  of  tlie  jH-ristallic  waves.  Gastric  ulcer,  wherever  located, 
teoda  to  induce  retention  of  tin--  stoma<^'h  contents.  The  presence 
of  ■  callrnis  ulorr  may  also  be  assumetl  if  a  persistent  hoiii^lass 
ttanadi  can  be  demonstrated,    (llate  XV,  Fig.  2.) 

FwlolMtn  inear.^A  callous  uk-er  that  is  atlherent  to  an  adjacent 
■■rgu)  may  hurro«-  deq>ly  into  it.  The  most  frequent  adhesions  of 
thr  «tomarh  are  with  the  jiancreas  and  the  liver.  Pockets  of  varying 
mutuv  thusfon»e<l.  It  is  a  simple  matter  to  demonstrate  with  the 
Roentgen  ray  the  presence  of  such  jxickets.  The  bismuth  meal 
]«rtly  fills  tile  piH-kct,  whii'li  conuumm'ates  with  the  stomach 
ihruuich  a  nairower passage,  and  the  caxity  tlien  Hp]K-ars  as  a  divcr- 
tinilar  altudiment  of  tlic  stonia<-h  sliadow.  'I1iis  tliverticulum  is 
partly  fillnl  with  liisnnilli  (I'latc  XIV.  Figs.  3  and  4)  over  which 
tbtR  is  an  air  bubble  (f  laudek's  nicbe).    'I'he  bismuth  in  the  pocket 
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sometimes  aj)ppars  mtlrrly  si']iarale<l  from  the  Htnmach  sJiadow. 
without  any  visiblir  cuiintrtiDii  wirli  it.  ChHriiolcristif  of  jurrforal- 
ing  iiWr  is  the  fart  that  the  shadow  of  the  hismuth-fiUcd  pocket 
rcmiuns  iifti-r  the  stomach  is  ciiiptiutl  (Plate  XV',  I'ig.  1). 

Hour-glass  StomMh. — An  liour-glass  stomarh  is  either  fimcrtioiial, 
due  to  loeal  spastic  contraction  (intermittent  hour-gjiss  »t«iuaeh), 
or  (irgHiiic.  due  to  cicatriees  of  ulcers,  utllous  ulcers,  perigastritis, 
or  carcinomata  (persistent  hoiu^Rlass  stomach).  But  mixed  forms 
also  may  occur.  In  the  persistent  organic  hour-glass  stotnnoh 
(I'iate  XV',  FiR.  2),  after  the  hismutli  test  meal,  only  the  cardiac 
Iiiilf  <jf  the  stumarli  ap^K'nrs  filled.  The  filling  of  the  pyloric  half 
may  take  place  verj'  gradually.  If  Uie  pyloric  portion  fills  inime' 
dtatcly  after  the  meal,  the  case  is  not  one  of  organic  hour-glass 
stomach,  but  maj-  l)e  the  sjia'^tic  or  mixed  form,  whi<-ii  is  not  a  rare 
occurrence  in  tdcer.    Atropin  may  lie  useful  in  the  differentiation. 

Carctooma.— The  ihief  and  frc()uently  the  only  finding  in  gastric 
carcinoma  \s  a  filling  defect.  Depending  upon  the  location,  there 
will  be  disturbances  in  motility.  With  a  carcinoma  involving  th« 
cardiac  end  of  the  stomach,  there  is  usually  early  emptving.  In 
carcinoma  iTivolviiig  the  middle  pole  the  emptj'ing  time  is  frequently 
not  di.sturbe<i ;  and  in  carcinoma  of  the  jiylorus  there  is  usually 
obstruction.  Besides  establishing  the  diagnosis  of  carcinoma,  the 
Roentgen  ray  has  tlie  additional  value  of  demonstralinp  the  exact 
location  of  the  lesion  and  determines  tlie  decision  as  to  whether  tlie 
case  presents  o)}erative  possibilities. 

If  the  bkmu^  sliadow  shows  fixed  irregularities  it  suggests  circura- 
scriln-d  cnn-uiouia  which  i>rojefts  tumor-like  uito  the  stomach  cavity. 
Thb  filling  defect  produces  an  irregularitj'  of  contotu-  and  narrow- 
ing of  the  gjistric  liuncn.  Nun-])rojec-ting  careiiiomata  which  infd- 
trate  the  wall  of  tlie  slomacli  exliibit  these  openings  in  the  bismuth 
shadow  to  a  much  less  degree,  but  thej'  displa>'  a  fairly  strong  wall, 
absence  of  peristalsis,  and  an  area  of  immohilitj'.  (Plate  XIV, 
Fig.  1.)  In  cjises  of  thiekrning  of  the  stomach  wall  a  marked 
decrease  of  the  lumen  is  observe«l.  Tlie  most  <iiversifipd  roentgeno- 
grams priTH'lit  tlirmsclvps.  a»-onling  to  the  seat,  the  extent,  and 
the  diffuse  or  rircurascribed  growth  of  the  caranoma.  (Plate  XV, 
Figs,  3  and  4.)  It  sliould  be  bonie  in  mind,  however,  that  an 
extragastric  tumor  or  cyst  wliich  compresses  the  stomach  may 
ocx-asionally  simulate  a  can?inonia  of  the  stomach  in  the  roentgriio- 
gram.  Extra-gastric  pressure,  howe\'er,  usually'  presents  a  sinootli 
outline  which  is  different  from  the  nodular,  irregular  outline  of 
carcinoma. 

Pyloric  Obstmctioa.— When  the  shadow  near  tlic  pylorus  is  lotmd 
and  blunt  and  no  bismuth  passes  thrnugh  into  tJie  duodenum,  a 
pyloric  obstnirtion  is  present.  (Plate  XVI,  Fig.  !.)  Pylorospasm 
will  siniuhite  this  condition,  and  serial  roentgenograms  may  be 
necessar>'  for  differentiation.    Pylorospasm  is  a  constant  acoom- 
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foODiiri  of  pyloric  wid  duodenal  iilr-rr.  Thb  spasm  may  usiinlly 
knitial  by  the  administraUon  of  belladonna  or  atjopin.  Delay 
in  nuptyinj;  of  the  stomach.  ik<;sociuted  with  dilatation,  iiidicRteu 
■vbitniction  of  the  p>-]oruft. 

Ilejxnod  of  expubiini  of  th«  stoinooli  ciMitcnts  is  matiTtuIly 
■kfWMd  h>'  cTtemal  npplication  of  heat.  Iliis  fact  is  important 
blUiitgm  difTt-rentiation  of  pyIoro»pasm  fmiii  orjiiuiiie  stciio:!is  of 
itc  pylontt.  It  explains  abm  the  relief  of  pain  in  the  stomach  by 
M  bat  irhidi  relaxes  the  spasm  of  llie  pylorus. 
TV  interpretation  of  tiie  fimlinjjs  in  pylorospaam  and  Rastric 
Kcntian  shotild  not  be  made  wiltmut  can-fully  oonsiderliig  the 
pwitnlity  of  the^  findinf^  being  the  result  of  a  gastric  manifesta- 
^  cf  tabes.  Not  infrpqucntly  s,t'philis  is  the  ctiolu|;io  factor  in 
ITlcnspftian  and  retention.  Ttie  rjuestioit  of  or^nic  deformities 
t'tlieMuiiucb  due  to  !i\7)hilis  is  of  great  itnpiirtuncc,  UtidoubtiMlly 
•  Dmnbtf  ol  cases  presentinjt  n  tumor  of  the  stomach  Imve  been 
^Vued  09  carcinoma  when  in  reality  tJic  ^lefonnities  were  tlic 
iwll  nf  s>-philis.  Tlie  roentgenologist  shotiM  ntw«>M  Muggest  tlie 
HoMslj-of  differentiating  between  ean-inoma  and  syphilis  by  other 
Mhtdtof  examiiiMlioii. 


EXAMMATIOM  OP  THE  INTESTnfi;. 

Bonrlgen-ray  examination  of  the  intestine  is  made  by  means  of 
Whcrtlir  bi.MnMth  \vmX  meal  or  the  bariinii  stilphnte  eneinu.  It  is 
<'ll»gifatC8t  imporlanre  that  the  inteatine  be  prcvioiialy  evacuated 
I?  luttivr-i  Arid  by  u  cleansing  enema.  'Hie  lidinioistrutlon  of  the 
In»lrie» should  be  so  timed,  howTever,  that  the  peristaltic  tone  will 
■Mt  be  ■ifectcd  by  them  when  the  Uoentgtn-ru>'  examination  in 

Kofiilgen>niy  examination  a«^'com]>lL<Llies  leiist  in  the  diagnosb  uf 

'■nbions  in  the  small  intestine,  in  which  only  the  bismuth  test 

DHttnust  be  tued.    The  bbmuth  rapidl>'  spreuds  o\'er  u  vcrj'  large 

ind  casts  a  characterislic  shadow  by  which  tlie  ihiiMlenum^ 

and  Qcum  can  !«.•  ditferentiatcd.    Characteristic  of  stenosis 

file  small  intestine  is  the  occiureiice  of  a  double  level  of  the  liquid 

WBmttlKhynie.    But  if  auch  roentgenograms  arc  produced,  distinct 

■■iwJ  signs  of  stenosis  are  already  pre%«it. 

t^enkl  Ulcer. — ^Hecngnitioii  of  tlic  firit  awcmling  ])ortion  of  the 

■'  I'liiii  is  all-important  in  the  roentgenogniphio  diagnosis  of 

ulcer.    The  normal  filling  of  the  bulbus  duodeni  with  the 

•'"uutH  mixture  has  been  called  the  dtifxienal  iiq*,  from  its  Hkejiess 

toibidiop's  cap  (I'late  XVI,  Fig.  2.)     The  diagnosb  of  dumienal 

"■■  by  roentgenography  is  baaed  on  a  coolant  deformity  of  this 

^fdlMc  XVI,  Figs.  ;i  and  4),  caused  by  induration  or  cicatricial 

*"**'Wion  surroimdiiig  tlie  ulcer,  or  by  spasm  associated  with  a 

"™l  ulcer.    Several  roentgenograms  arc  nccessarj'  ui  order  to 
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show  thp  roiitiniious  presence  of  this  deronoily,  for  occosionftlly 
spasm  of  the  cap  occim*  in  vagotonia  (see  page  -isH).  This  latter 
romlilioii  cjin  Ik*  (.•omplttcty  reliovwl  by  the  wltiiinist ration  of 
atropin  or  extratrt  of  bdladoiina.  It  lias  t}eeii  foimtltlmt  in  duodenal 
ulcer  the  iKJsition  or  form  of  tlie  stomacli  is  not  iionnal:  there  is 
dther  pastroptoftis,  or  tlie  transverse  <liaineter  of  tlie  stomach  is 
etdarKLil.  'Iliis  latter  condition  is  due  to  ultradextroposition  of 
tlic  pylfini,-',  prolml)ly  cainwl  liy  mlliesiontt  lietwccn  it  ami  tlie  ((all 
lilaildcr.  Ga-stric  peristalsis  is  very  active  in  ulcer  of  the  dutKlenum 
and  is  usually  fairly  characteristic.  The  wavw  are  niultiple  and 
asually  quite  deep,  indicating  inarkeil  efforts  in  the  propulsion  of  the 
stoimich  contents.  Tin,-  iiuisculuturt;  of  the  -;toiiiach  niny  become 
tired  and  tlie  period  of  hyi>criicrLstalsls  may  be  succeeded  by  a 
period  of  rest.  At  the  same  time  tlic  normal  fissure  between  the 
antrum  pylori  and  the  duodenum  disappt^ars  temporarily.  Toward 
tlie  close  of  the  stuniaclwinptying  process  a  protractwl  gastric 
stagnation  often  takes  jilace,  coincident  witli  the  ocnirrence  of 
pain  and  s]iiisni.  Six  hours  after  tiikuig  the  test  meitl,  when  tliv 
stomaeli  should  be  empty,  remnants  of  bismuth  can  be  demon- 
strated in  it.  In  cases  of  callous  diio<leiial  ulcer  which  has  ix'rfur- 
«ted  the  wall,  we  find  a  niche,  with  retention  of  bismuth;  sometimes 
a  small  air  bubble  is  visible  in  the  niche  over  the  bismutli  remnant 
(Haiidek's  niche);  a  specially  characteristic  indication  of  perforating 
duodenal  ulcer  is  the  apparent  separation  of  the  bismuth  rcnmant 
from  tile  shadows  of  stomach  and  diioilenum  and  its  contiruiunce 
after  the  stomach  is  entirely  empty. 

Ileal  StaslB.—  Nuniialty  the  opaque  meal  will  ha\'e  passed  into  the 
colon  in  twelve  hours.  i\ny  residue  after  this  time  should  be 
classified  as  due  to  ileal  stasis.  Tlie  importance  of  ileal  stasis  as  a 
factor  in  gastric  symiitoins  is  second  only  to  that  of  the  appendix. 
Tlie  causes  of  ileal  stiLsis.  as  detennineil  hy  tlie  Uoentgen  metliotl  of 
examination,  are:  adhesions  and  kinkini;,  spasm  of  the  ileocecal ^^ 
sphincter,  and  incompetency  of  the  ileocecal  valve.  Under  the  heod^H 
of  adhesions  should,  of  course,  come  the  atypic^  mesenteric  ban<l9^^ 
knowni  US  Jackson's  ineitibrane  (see  page  5(il).  Incompetency  of 
tlie  iie<H'ecal  valve  is  most  often  demonstrated  by  means  of  the 
l>arium  sulphate  enema;  hut  at  times,  by  frequent  observations  of  a 
^ven  bismuth  test  meal,  it  can  be  definitely  shown  that  the  cecal 
contents  have  been  regiu-gitated  into  the  terminal  ileum.  The 
importance  of  incompetencj'  of  tlic  ileocecal  valve  has  been  ovct^ 
t^itiuiated.  Observers  of  wide  c>:i>erienee  state  tliat  in  fully  50  per 
cent,  nf  the  (Tases  given  a  barium  enema  incompeteJic\'  is  shon'n. 
(llatc  XIX.  Fig.  2.) 

Colon. — ^"Ilic  ItcM-ntgcn-ray  tcchnic  ts  excei-dingly  valuable  in  cx- 
amimitiou  of  the  colon.  The  normal  stale  ot  the  roU>n,  in  particular, 
has  been  largclj'  elucidated  bj-  it.     (Plate  X\'n,  I'ig.  4.) 


\f^  1. 

Ahav 

lite  nJWTitCrll  cunUDMKin. 


■  I   III'    l'iA«-f  i-v'iiihnjcij*.     'I'hc  ''linirol 

'  -I-  .  1  !li   iiui'^iur-,i'  ,4  i^anliuHpiunii  wan  not  mndc 

ri)«  |>nii<>iii  wBti  gympiomiiliralty  relieved  by  dllaUttlon 


(P.  M.  Hirkey  luid  W.  A.  Kvb....i 

1. — CAmiWott*  or  THt  Pajidm.     A.  tr»rp'momaXnu*  olwtruetion  at  lower  portion  of 
:  a.  illibUy  dilftlnl  Mo^ihaeiu  alxtnt.    (P.  M.  Hickey.) 


I.- — UllEllII'  It-i  <•  ■  ■■    -■        '    IT'I  IL  Lsul-Ilii.lT..      Til.'  I   >ni:  n,  I  -  ..  .Ti  (mriHi    I  ■illlilic-li 

■^••••■l«r»i' Iota-.    T(  1  ■.  [uiAtufi.- Imiiovcrfloiivrd  x:nl  I!  i-M  jij.nuiijlit  Uir  .nJijlimpiB 

tte.    ir.  U.  lUrkey  and  W.  A.  Kvaat.i 

£1.— Luwia  I>iVKirnmM'>t.     Wide  dilAlalioci  oJ  thr  aap.     Patient  rDhiaH  opcralkii 
I)  ilM  ul  inanilKi*.    (P.  M,  Ukkoy.) 
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PLATE  XII 


l-'iu.  I. — ('.iini.S'iu\  .11  Mii>iii.i.  Iiiini)  or  the  E«ioi"KAorB.  .1,  MitihL  .JilaUiLimi  ut  ihr 
rwphaKU"  ahovf  t.lii-  ri>iii'lri<'<i"ii:  W,  irifRiilnr  nnd  conlfncli-d  ulipfBiunce  of  the  UiamuUl 
mlumii,  diiK  tn  tbmirronrhtiivnl  of  Ihpfarciiiuiiintous  iiioiauiuti  lhi>lumcDof  the  caopluwku. 
(P.  M.  HioW.) 

Flo.  2.  — Caucinow*  nv  Tin;  l-i.-WKii  Tiiimi  or  Till  Ebc)i-iia(1i'b.  Nolo  ihp  imKulnr  out- 
line ot  the  iowi-T  pDtlion  of  iho  vininliipd  wwphimii*  iiiiil  (hi-  iiiBtkfil  ililiitallcin  nbm*.  Tlio 
Arrow*  poinl  to  ihc  IrrrniiUriiy  n(  ih'^  linrinm  uutliur  produced  by  (bi-  uodulnr  oaaditMia  of 
the  ii«w  growtli  ot  th»  cuopboeai.    (P.  M.  Hloluiy  mul  W.  A.  ICvans.) 


PIO.  8 


FIG,  ■! 


!■']';.  3.— Ndhmai.  IIouK'HIMI-ch  St(i»j*(-ii  (Cow-iikiim    •.-   k.h  mi  in    f'i:n?i.>-.-  iir  tob 
ItoButn'  Tvi-ii,     A.  iwiiihib;  ti.  pan  pylorica;  C,  pylunu:  l>.  iliniiknal  i-n|>.     (P.  M.  Hirki^y.) 

Flo.  4.— NonMAL  KnH-imoK  Ktowack  am  rocNn  is  Pkhsunb  or  t«ii  A*TiitKic  Ttmi. 
A,  ftir  buhbl*  In  fuodiiii:  R.  umdiliiiuK:  C.  pytunis.    (P.  M.  Hinker.) 


PLATE  Xni 


jM    I.— (iiarMoi  ■••Kin  ( W  .nmiTK.ii-  rti..wiini.     .i,  uu  j.iiM.it  in  (uucJub;  B,  tUB«;  C. 
•va  btw^iBr  111  ■loiDBrh;  D.  pyliirus,     >l'.  M.  Ilii'ki-y.J 

■  hw>4iM.  iS.  nitm.  C.  ti>wt>r  I'lriW of  Btonmrh.     [!■,  M.  Hirkcj-,) 


no     n 


w  II.  1  I'M  ».      A.  nir  rniTiHctn  (uiitlui;  /f  kiiil  I',  v»rLill>'l  wiiit""!  tli<'9Ti>movb; 

•tt.      il,  •viiiai-iriuiiii  klr  IniliUc  tn  luiiilu>;  A,  imrki'ritiit  ot  IIm*  whUi  i>I  lh« 
I;  O,  Ibkrriij  miiititiixi  irt  Iwdir  of  Btonmch.    Nti'r  the  tTBns%¥nc  ouIod  (0) 
Ui>  tuutatiiMl  air  lN4a«  lbct>oHlioMa((hGat<MiB«b.     (I'.  M.  Ill^kry.) 


PLATE  XIV 


PIO    I 


^ 


Fio.  I. — Caiic-isoma  or  rm:  Jttmi.xcii.  A,  (miUun  at  tlw  iiuiuiu-h:  H,  il.-.-p  lilUiiu  ikfoct 
Hui'  lo  the  |imji>rliiiii  •■•1  ihr  ni^nplnxm  iiil'i  tin-  i-toinnrh;  C,  drnwintc  in  of  Ihi.-  sloniach  dup  lo 
cioatmalicin  of  an  old  ulwr;  D.  pylorus,  E,  dilnlcii  duodpnum.     <P.  M.  Ilickcy.) 


Flo.    3. — rtlKPl.R  IllLATATIOir  OF  THC  StuHACU. 

ttXins.     (P,  M,  Hirkry.) 


No  dinicBl  hidlory  irxrvpl  ooniinunl  iivet^ 


Fiiw,  3  1111  d  4.  -I'miriiiiAnsii  I'l-rtii  or  the  Stomaih.  t'wir  "crinl  i.Uiitri  illu'iiiiiiuit 
the  pDniliiury  u(  Ilii"  Ifsiiiii,  di-splle  (hi-  change  in  the  pylorie  contuur  itui  in  ()^>-  |<['riKinlIiu 
waiio.  Diiixlcuuni  diiioricd  l>>'  iidhpaiiins.  OiMrrnticin — cxrUioik  nf  ulevr  uud  Ka^lromtctv*- 
t«my.     (I*.  M,  Hickpj-  niid  W.  A.  Evuiib,) 


PLATE  XV 


F-IO- 


FiG.  a 


I. — 1'U'v.M  Ml-  THK  STDH^rn  (l*Knri>r(tTlN(l).    A,  sir  Imhlilr  in  f<iii<t<)*;  B  and  C, 
nn  tlitr  1-j  "  •»>l<lk  "  ulcvf;  I),  piipkrl  dur  (o  piTfomlioii.  with   tlie  walla  wlhcmit 
■■■n~,  B.  nwrow   MihmUB  connMliiiB  li  ulth  lower  [«iniati  at  alomoch.  f.     Vprififd  hy 
iV.  M.  Uielu-y.t 


fm.  1, — HUCK-411.M*  Stomacv.  A,  upper  bolt  ot  slonuirh  codiicpIinI  by  B,  nnmnr 
kMBsol  talaBMith  ranUdnK  frntn  MUlin'itoo  a(  midillpuf  Momarh  duo  lo  uln-r,  nith  •-k-Htri- 
I  baaai;  r.  lower  poln  «f  momnrli.  the  iiylorio  portion  of  which  it>  completely  (illril  uiiil?  ihu 
ttr*  thaovtbohiiinulh  crnduall)'  iri'-kliiixdnwnlhnmahiirtlinitia,  B.     (P.  M.  Hiokxy.) 


FIG     1 


Ikt.  1. — ('i><  iM<"  t  ">  1'iiK  fiKiuAi'ii,  liilillnili'-liul  iIh- l-iWiT  inili  <<iil:i  --lorii.-n  li  oilli 
M  ■*■!  ■'H  ■"'  ciiiii  lillinC'  0|iriBllriD.  Thin  ■lioiild  iiol  !■•  niixliik'  n  tm  hllmi:  il<:(rFt 
» iM  pnnMii*.  Till-  '«••■  "»•  •<|irtiittvi'  (■■i-iniMi  111''  Bmwth  was  mil  wi  I'li-.-twIvc  u  lo  prt- 
nwnU^HiuiMy       riimiKir^  HJih  lint.-  XVI.  Kig,  I       (K  M.  Hii'lu-y.) 

u*  or  THE  »toVI»rii  (ADViJsrrt)  I .     i '«  anenmil  o(  the  ui^jiliiwip  ma 
■  iitu  till'  lowtT  lliinl  of  the  uliniiiu'li.     li»i|H'ruliliv     ll*.  M,  Hirl 


PLATE  XVI 


FIG     1 


I 


I'lii,  I. — l"««c'iNiiM.»  111'  ruE  Si'iM.iiH.  t'jli-ii.Hisc  mhlirnii'iii  .■ir.rnlirji'  in. Ill  ilir  pyjnnin 
bI'ihK  lln-  towiT  luinli'i,  witli  -linbl  -'Imm'''  U>r  r"''iiiii»  of  InBiniitli  iiluii,'  i  iir  I.  --rr  piirvuliirc.  A. 
(P.  M.  Uiclury.) 

Via.  S.-'NoKtui.  Dt'DiisHAi.  C*f.     A,  pylnruo;  B,  duodenal  on]i — liullnui  duodeni.     (P> 

M.  Hiokey.) 

no    3  Fir,    .( 


ponioQ  ■>!  the  duoili-liAl  cup  Wiu  ■  Hinttniii  tindiuE  uri  n  wrio  •>[  riKliI  pinlcp.     Opcrnlitm. 
(P.  M.  Itlckr)'.) 

Fiu,  l.-^'unuKic  Di'uuEKAL  rLfKn.  DiluTnl  KtvniNch  du*  to  olislruoiinu  at  pylortw 
(/I),  which  wMt  found  ni  oiH-taiion  In  be  involved  in«dcDw  mun  ul  ndhcsioiu.  with  cbnmio 
Utreruf  tlic  diiudcimm.     II*.  M.  Hkki-yO 


PLATE  XVIII 


FIG    1 


f:g.  fi 


liii.   I,   -roLcnTtiWB,     A.  umtiiln.'u»;  W,  fpc-iim,  '',  uiMilWI  hcpaik  fifxure;  V.  air-flUvil 

»r»l"iiic  fliiun-;  K,  I  run  «■■«('  i-nluii;  F.  »i|!iin>i(l.      (I'.  M,  Hi'^k")'.) 

Fm,  2. — A'.'iTE  Si'LKMi-  FLtxtHK!  A,  pi-diiii;  fl,  iinrily  oir-filU-d  bciinlio  llexure;  C, 
•pldiiir  flrxiin*  with  1i-(t  t>arl!au  <il  tntiiHvi'rw  I'jjluti  I'tiiiiiciK  ili>  iiiitl  forniiiiii  on  »ea\v  nnitle 
with  dvMWDtliiiR  rol»ii.  O.     IV.  M.  Hialcoy.) 


FIG.  a 


rtG.  4 


Flip     :i.      Ai  L  i>,  J[t.i'4t]'    t''i.hx:r>iK.     A^  or(iuui;  if*  l4<'|>Alto  tl<'ini«',  lU^'  riulH  Jjfilf  of  ibo 
trnusvi-nic  rdiin  (ormiim  iiu  uiuto  hhkIp  wilb  Ihc  lUccodiiiK  colon:  C.  aigmoid:  V.  dilalcd  i 
anipiilla  of  thr^  rrttiim,      iP.  M.   Illrkfy,! 

Fill.  4,— N'oKHAL  Cc('(iH.     ^1,  ri-ruiii:  B.  Hiilcnic  Rnurr:  C,  tnuiovviM  ooloni  D,  heiialiaj 
Otiurci  E,  (Ic>«-ndinK  colcin:  f .  ngmoii);  C  tecrlol  valve.     (P.  M.  lltdMiy.] 


PLATE  XIX 


Fi a    I 


FlO.  B 


.  .    I. — {*ii<'t.irHkE>  CiKTa.    A,  iriiuriiiiiiialy  tliintoil  pcciini  •■^(■■ihIiiii!  «cII  down  loto 
■     .--iwa    B.  hi-tiatic  npxuiv.r.  iiiilBnir  llmiun;  D.  pvUini".     (1'.  M.  Hlrkey.i 

Fio.  :  ^iMMnrriEKcT  (>r  -nit  lu^rMru-AL  Valve.     A,  eeraxa:  B.  iloum  Gll«)  by  ucKp« 
■I  Uv  biMutifli  clyam*;  C.  normal  tiamuiJ.     (F.  M.  Hlcksy.) 


FIH 


F"  I  f~,    .i 


KrPBni'ix  VisiixuiKu  Tiintitii*  KmEHTioK  »r  Htmi  h  ('nKTKVnt  ah  busk 
r  H'>i-H>  Ai-iMM  THc  IwoniTtoK  uY  TUB  OpAtivE  Mkal.     Thi-  irri'Eular  blliog  oi 
._.    -llvT'itpanlalslpaiMb.    <P,  M.  lllckry  will  W.  A.  Kvaiw.) 

.  .  I . .  I  1  ST  i4ii.i»ii,o,     ,4.  co<niin;  B.  hi<iiklir  fluurr:  C.  rUht  haJf  •>(  <lie  Itbbb- 

>u  i^rBv-iKlinaaliniiiily:  D.  Ivft  lad-tnl  half  »( the  [(■tiAVi-rw  roluii  nlicii|>(ty  lunndins: 

ittoji  mtiin,  f.  dm  linilM>lllii'>litiii<-ul  lirU  to  iIip  liKlit  »1  (In-  n>>'itinu  liii<-  liy  aJliif 

.  d,  wvwMil  UiuU  o(  >««inoM.     (P.  M,  Nickcy.) 


PLATE  XX 


FIG,    I 


FIG-   B 


I'll.,    1, — I'lrifi-Ji-.m    i.r    nic    llrr.iTrr    Fi.rxiiit;.      I'nlii:ili(i-    ii.;i»*   un    ilx'    nirlir    -n 
Patiflit  fidy-hvp  vi'Biti  ol  inir.     ('-FfiBluiyl  filling  ili'd'tl  in  Ihr  hrpatii-  (ii-iurt-  aa  uuilii"  ,1 
liiLnum  per  moulb  ;i[id  hy  barium  i'iu.-ii>u.     ('uatiTmed  by  u|H.-iuIioii.    (!'.  M.  llichoy  uiul  \V . 
Evun.) 

Fia.  3. — {^PAfTic  PuNKTii'ATiuH.     A,  cenutai  B,  hi'pulic  flcxiirr-:  C.  IroaiTeiao  colon; 
dviviKliiiit  iviloti  ihinl  day  »'>i^r  inResiion  ot  tuonuih.     PnTieni  n^lini^d  tiy  Himpin.     ( P.  \ 
Hickcy.) 


FlC.     8 


FIG.  A 


I.-j.i.  3.— llti-r,iiiiiiii'i(i»:i.  Uki-i.u,  VtLvt.    A,  dwp  imJMitntiim  in  n'Mum  due  \a  hyp 
trufliy  '.( (it»l  riol..!  \iAvr.     iP.  M.  Hiolu-y.) 

J.-,,,,  4,— I)t8i-hk(ia  (KiLCTit  Cojmni'*TioK).    A.  dilntvU  ninuuUn  at  nclum;  B,  hypc^j 
imphlcd  MCtftl  vnlire:  C,  Hiitmnid.     (P.  M,  Hioker-) 


PLATE  XXI 


P-IO.  i 


FIO.  S 


■art;  C.  Inui^vrrsp  n>U>n;  O.  H|>Irnir  flpxutv^  £.  ilptuH'ndiiig  culcii:  F.  »\i(,t"'i4:  H.  nnitnilla 
4  BMMB.  pBtirnI  n-(«MT«d  fi>r  nuniiiAlion  by  tlic  Juvrnile  Court,  wbpre  he  hud  bctn 
i^Wllii—  Kn  inniTTiKiUn.      (P.   M.   Hkki-).) 

Pm.  !-— pKxiut-oiiicNAt.  AntiEsiaKB.    Indifiinci  nnii  mramiilpte  filling  of  the  fint  pottion 
4 M«  dyMlrnuni.  iliip  to  rKlriuliiuiJcnal  adhi-eiuns,     fP.  M,  Hifkpy.) 


FIG.  4 


t^  4. — 4t>MJnuKiu9.      Vfrificd  h)'  (Jirrralinii.     ll'.   M.  Hk<ke>-.) 

*»   1  —\  ^intnna  o(  aucb  aisr  tlml  It  WM  w-en  OQ  the  prclitninno'  fluoronvopio  fiuiii* 
M.  iU«^ko'  imil  W.  A.  KvMU.) 


PLATE  XXII 


FIG.  I 


FIG    B 


I'm.  I.^Mt'Ltli't.i:  DiVEiiTiri.-i..t.  rulicnl  n>nii)lain(>i]  of  luivcr  IcK  quudi^iil  t'li'i'  fur 
M'vcrnI  yiuin.  On  tli«  lifUi  ilny  iifirr  Ihi^  iiiK'*>t tun  rif  thi'  Imriuiii  iiioit  ih(i  illvi-rticuln  wm 
quite  nhnnily  cli'jwn  ill  llip  nti'd  wlnTi'  111"  |mli''iit  TOiiiiilumpd  of  pniu.  Thr  viBimliwcl  a|)pcQ- 
it^x  Clin  aIki  bo  niEtdi^  otil.  in  Ihc  lowrr  tiuXn  ijtindrunt  liul  waj  found  to  Itv  ttr^rly  timvalil^ 
aiiil  not  puiiilut  iici  fti'uuni.     (P.  M.  Hirki-y  iiiiil  W.  A^Iwm.l 

Fill.  3. — Cahc'i.voha  up  the  Rbctvu.  DiniininhHl  luincii  of  lixe  tmpuHii  of  tli«  rvRtuin 
tui  vfnunlliud  liy  liarlutii  I'liciim.  Ahov*  \»  to  b«  nvi'n  thn  outlinv  ol  Ihv  ulicfuolil.  (P.  M. 
Uiukr^-  ond  W.  A.  (ivnii",) 


Fic    a 


Fio.  3.— Stiiiiutic  IHknoais  op  Tae  ReCTra.     (P.  M.  Mickey  xncl  W.  A.  Evam.) 


Fm.  4. — ^Livjiny  Cxixvu. 
duct.    (P.  M.  Hickp)-,) 


A.  Diylobyoul  oroovc;  B.  colculu*  nabeddcd  in  ulivi 


EX.iUlJiATlOX  OF  TBB  INT8STINB 


14o 


.Vfirwin/  M.ttiJiljf. — 't\K  first  sipis  of  .shadow  formatinii  are  fnuitd 
hi  Uic  ili'ix-«iil  region  about  four  mid  one-half  hours  after  inRe&tion 
irf  tbp  l>i«itnuth  lest  mi**!.  The  hcpatie  flexure  is  reached  in  five  to 
d)^t  hours;  the  splenic  Hoxiirt-  in  mvcii  to  fuuru-en  hours.    The 

I  final  dl'U'hitrgi-  of  the  histiuith  throiij^h  the  anur^  liepenH-i  es.sejitiall^' 
bpdii  tlie  time  of  defeeation:  at  tlie  ciirliist  it  tiiki^s  phiotr  seven  to 
Bght  hours  ufter  it)gv»tioii  of  the  test  meal.  It  is  of  importance  to 
tntm  thiit  raniiants  of  bismuth  may  noniially  remain  hi  the  cecum 
BmI  in  the  ascetuhriK  inJori,  uml  also  in  liie  Hexures,  for  some  Iciipth 
pt  linn*  after  the  hulk  of  the  meal  ha.**  pasMfl  thrmijth  these  pnrts- 

In  the  reriun  antl  tlie  a.'^eeiiditijf  colon,  where  tlie  opiujtie  mass  iii 

of  K  rdutively  lluid  cojisistewy,  the  shadow  is  eomparati^'cly  diffuse 

■nd  indUtiiu^  In  tlie  tranft verse  colon  imd  the  dcsccndiiif^  colon  there 

optBT,  as  a  result  of  scybals  fOTmation.  sharply  defined  spot-tike 

Att(lt>ws,  M)  thai,  in  keeping  with  the  hntistml  s«-ctiuus,  ti  rosury<lik« 

mctunr  o(  these  uitestinal  port^  is  formeil.    (Plate  XVIII.  Fig.  4.) 

^^Tbc  cvc-uiu  uji'ler  noniml  eoiulitiuns  Is  situated  ui  the  riKht  iliae 

^Kmui  aiul  eontinucs  upn-^nl.  nitliout  any  sharply  defined  demarcA- 

^Wg^  into  the  aseeiHlinj:  n>\im.    (Plate  XVlll,  Vlg;.  '1.)    The  liepalie 

^^Muir  iihiiost  never  extends  hi^iier  than  the  lower  Imnler  of  the 

rii^t  contnl  arch.     I-'roin  here  the  transverse  colon  rises  in  n  var>'ing 

bim'-Une  to  the  splenic  Besure,  which  regularly  lies  Iiigher  tljaii  the 

brpatic  ftexttre  ami  often  touches  the  left  diaphnigm.     A  mure  or 

leiK  coDKiilerahle  accumulation  of  air  ix  fcenemlly  ohservcil  in  the 

>i,  so  tltut  it  is  not  ulwa>'5  easy  to  dLstingutsh  Ixrtwcen  a  g(K>d- 

■ntl  air  bubble  in  the  sjileiiic  flexurt^  and  Uie  air  bubble  in  the 

trimoi-h.     The  dcseeiiduig  colon  extciKls  vertically  downward  to 

left  iliac  fossa.    The  sigmoirl  flexiire  shows  «  greatly  varjing 

Kfp  fonnntion. 

Iji  about  itO  per  cent,  of  patients  exiimuied  hy  tJie  Roentgen  ray 
pos»iUe  to  vbualixe  the  vermiform  appendix.    (Plate  XIX, 

utn. — An  exact  determination  of  the  normal  jiosition  of  the 

I V.  imiKirlant  if  elTectivc  massage  of  this  )K>rlion  of  the  intestimd 

is  to  he  untlertaken— for  stimulation  of  pej-Lstalsis  hy  massage 

be  arcoinplished  only  when  the  massage  is  applied  to  tlie  colon 

ibr  ilifvction  of  its  Wurw.     [Plate  XVIf,  Fig,  4.) 

Tile  i«>li>n  Ls  l>est  studied  after  the  barium  sulphate  enema.     It  is 

ipONsible  to  demonstrate  iKwiliori  anomalies,  formation  of  l(K>ps, 

ition  anil  stenosis  of  tlic  lumen,  kinking,  adlitsions,  spa.sma, 

aad  paI]Nib[c  ttmiors  refenkble  to  the  intestine,     ^^'hen  the  lumen  is 

cMvtric-teil  it  t<  possible  to  distinguish  with  some  degree  of  <Trttiint^ 

intertttud    tumors,   spiiMus,   and   constrictions  due   to   atlhesions. 

Whni  adhe^itjns  cause  kinks,  distortion,  displacement,  or  immobility 

parts  of  the  coUtn,  thcj'  are  often  demonstrable.     In  a  few  ca»e3 

t«  iNnniUe  to  make  an  early  positive  diagnosis  of  carcinoma;  in 

■  rn-ses  the  suspected  stenosis  or  tumor  can  be  positively  located; 

10 
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in  others  agniii  the  cattsc  of  <;)iro[iic  constipatirin  is  revcftled. 
XX.FiR.  1.) 

Dmation.—'V\\e  greatest  variety  of  deviatioDs  from  Uie 
location  of  the  colon  may  be  observed,  though  it  may  not  be 
in  every  instance  to  deduce  a  patliulogic  stAte  from  such 

Tlie  most  frequent  dc\nation  of  the  transverse  roloii  is 
(Plate  XVIII,  Fig.  1).  Very  marked  pto»3  (coloptosis)  ts 
ally  found  ui  persons  nith  normal  intestinal  function.  Mi 
ptosis  of  the  transverse  colon  is  apt  to  bend  the  splenic  fiexure 
anf;1e  which  appears  in  the  roent^nogram  to  be  acute,  (f 
XVin,  }'1g.  2.)  These  cases  should  be  studied  laterally  or  s 
optically. 

Chronic  consti))atiou  and  ptuds'of  the  transverse  colon  are 
quently  a.'isoriated,  but  tlie  cawial  connection,  if  any,  between  I 
tno  conditions  has  not  yet  been  uin<te  clear.  On  the  one  hand, 
quite  conceivable  that  the  transverse  colon  in  constipateti  pel 
is  dragged  down  by  the  stugiiutiiig  contents  of  the  intestine;  oi 
other  hand,  however,  it  may  well  be  imagined  that  a  gn 
depressed  transverse  colon  ma\'  lead  to  constipation,  espedal 
tlie  spieiiio  flexure  is  acutely  Ijent.  (Hate  XVIII.  Pigs.  I.  2,  an 
In  the  asccnding-coIon  t>-pe  of  constipation  the  entrance  of 
bismuth  mass  into  tlie  ceciun  takes  place  witliin  tlie  normal  tin 
three  and  one-half  to  five  liours;  but  the  mass  remains  remark 
long  in  tlic  cecum  and  in  the  lower  portion  of  tin-  ascen<luig  coloi 
that  sometimes  after  twentj-four  hourt,  or  e\*en  longer,  litt 
none  of  tlie  bismuth  has  reached  the  triuisven«c  colon,  'llie  bii 
the  mass  may  be  gradually  moved  along,  large  remnants  mat 
in  the  cecum  for  a  considerable  length  of  time. 

In  a  second  group  of  cases  charaderiaed  by  ptosis  and  ma 
loop  foruiiitiou  of  the  t^ans^'erse  colon,  the  passage  of  the  bisil 
mas*  through  the  entire  colon  b  uniformly  retarded.     In 
cases  the  colon  in  its  entire  lengtli  seems  to  be  able  to  i 
shadow  for  a  long  time  (up  to  forty  hours).    (Plate  XIX,  I-'ig. 

A  tliird  group  includes  cases  of  sjiastic  constipation  with  h; 
tonicity  of  tlie  lower  portion  of  the  colon  and  normal  or  deat 
tonidty  of  the  upixr  jrortions.  (Plate  XX,  Fig.  2.)  The  I 
portions  apjtear  narrower  than  the  upper, 

A  fourth  group  b  composed  of  so-called  dysclicziu  (l*latc 
Fig.  -I),  or  rectal  constipation  (Hertz).  In  these  cases  the  bisi 
b  retained  for  days  in  tlic  sigmoid  flexure  and  in  the  rectum, 
the  upper  portions  of  the  colon  are  emptied  in  the  proper 
Much  information  may  be  gained  by  rocntgenograpliy  in  rega 
the  siite  and  action  of  die  rectal  valves.    (Plate  XX,  Fig.  3.) 

Cecmn  Mobile. — The  patliologic  changes  of  position  of  the 
include  also  tlie  mobile  cecum  described  by  Wilms,  which  b 
diagnosed  by  means  of  the  Roentgen  ray  in  the  alternating  d 
iixl  lateral  pouUons  (see  page  770). 


BXAMJUATION  OP  THE  ISTBSTINE 
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ifpodix.- 


Yohnhis  of  the  cecum  has  also  been  successfully  diagnosed  with 
ibiiU  the  Ronit^i-'ii  niy.  tlie  intestine  l>eti)g  filial  with  buinuth. 
blHbtai  found  that  in  infiltralinf;,  indurating  and  ult-cratin); 
in  the  reciini  nnd  in  the  as(«tuting  i-olon  tJie  vontent-s  of  tlic 
pass  the  afTedcd  portioai  so  c[iiickly  that  the  bi}>miith 
BO  shadcyw  bctwM-u  tlie  Iouxt  tleuin  and  the  transverse  culoii . 
, — As  already  ntatet],  the  vennifonn  appendix  ran  be 
liwd  in  about  i^  per  ecnt.  of  cases.  A  diagnosis  of  clironic 
iliritn  may  he  made  when,  firat,  the  appendix  li  visualized 
the  pain  point  Ls  seen  directly  over  the  sliudow  of  the  hismuth- 
WlnJ  appendix;  seeond,  when  the  cecum  is  not  easily  movable  hy 
tttonal  manipulation:  and  tliinl.  when  the  ap[M-ii(lix  and  lower 
portion  of  tite  cecuoj  do  not  empto'  at  the  same  rate  as  the  rest  of 
tbe  ascending  ctJcm. 

Tbe  importance  of  tlie  iqipeDdix  in  ^astro-intestinal  disease 
CatiBot  l«r  overstated.  'Hie  Roentgen  evidcua-s  of  appendiceal 
■tiaaae  are,  for  tlie  niO!*t  iwirt,  dirwt.  The  most  common  are 
(**)  retention— the  degree  of  retention  ttsually  determining  the 
Unportanre  of  the  ap|Hiirlix  as  a  factor  in  ttie  gastro-uitestinal 
symptoms;  (6)  tenden>cs.s  loeiili7.ed  to  the  aptM-ixlix;  (c)  kinking  or 
*nipt1alion  o(  the  ap{ieiulix,  iiuli<-Ating  tluit  <ti>pt-nrlici>al  drainage 
wxiold  be  imperfect;  (rf)  irregular  filliiig,  suggesting  either  eon- 
•^TwUonsorcoictrii.'tioiis:  W  adhesions;  (/)i»ositioni  {ij)  incomi>etence 
of  the  ileocecal  valve.     (Plate  XIX,  Fig.  X) 

Thcmiest  frequent  indirect  sign  of  appendicitis,  or  even  pathology 

Ui  the  right  lower  quadrant,  is  the  so-called  right-sided  [insition  of 

"Ujc  stenadi.    We  arc  often  able  to  suggest  on  the  first  gastric  study 

that  the  eniidition  is  one  of  right  lower  quadrant,  itathnlogy  from 

tWhct  tlmt  the  stomueli  It  drawn  downward  and  far  to  Uic  right. 

hi  cases  where  the  appejulix  cannot  lie  seen,  one  is  justifietl  in 

ig  a  diagnosis  of  apjicndicitis  If  there  is  tejidcmess  of  the 

on  tieep  pressure,  and  if  there  is  oeoal  fixation  and  retention, 

(real  spasm.    WTien  manipulation  of  the  ccriun  or  pressure  over 

lie  sppeiwtieeal  repnn  pnxluces  pain  in  the  epigit^lritmi  in  the 

itiaiee  of  otlicr  disturbances,  appendicitis  is  probably  present  (see 

Jlmtut  sign,  page  773). 

Coknie  Stasia. — In  connection  with  the  colon,  the  most  important 
audition  for  the  internist  to  consider  is  colonic  stasU.    The  most 
onmon  cause  of  eonstipation,  a.s  shonn  by  the  Uocntgcn  examina- 
tion, is  uivolvenient  of  the  jn-hic  colon  in  ndhi-sions.     .\side  from 
ibe  fixation  uf  the  bowel  and  tenderness  a.ssociatcd  with  manipula- 
Ikm  uf  the  part,  spastidt>'  of  the  pelvic  ctAon  is  always  suggestive 
of  wDieaonB.    The  v&rio4is  defonnities  of  the  cecum,  cecal  fixation, 
and  ihaip  angulations  at  the  flexures  ore  also  Assi>eiale<l  unth  dis- 
mrbcd  colonic  motility.    The  diagnosis  of  carcinoma  or  otlier  new 
gnnrths  involving  tl>e  colon  is  fucilitateil  by  the  demonstration  of  a 
definite  defect  in  bowd  outline  or  by  an  obstnirtion  produced  by  the 
tn^-Dlvemcot  of  the  lumen  with  the  tumor. 
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Sigmoid  Flexure. — Aside  from  the  transverse  colon,  tbc  most 
pronoiint:e<i  (lr\iations  occur  in  the  course  and  in  the  position  of  the 
sijrinoW  flexure.    (Plate  XIX,  Fijr.  ■!.) 

RocntEcn-ray  examination  may  he  of  value  in  ttieve  rasw  in 
detCTinining  or  exdndinfi  inlhi'sir.ns,  Ksixvially  suitable  for  tliLs 
l»urj>o!'c  is  the  UocntRen  fluonw-ope;  ihiriiiR  examination  the  po.si- 
tioiis  of  tlic  (litTervnt  loops  as  couipartxi  with  one  another  and  their 
motility  ttm'&rd  each  other  may  he  renrlered  irlear  tty  i>a'4hiae  them 
apart  with  either  the  protected  or  the  gloved  hands  or  I  Iolzknet!bt's 
"detector." 

Diwrtionlitis. — lieniial  i)rotnL'sions  develop  at  the  mesenteric 
attBchnient  between  the  layer*  of  the  uicsenterj'.  (See  page.-*  7Sij, 
780  and  787.)  Whcii  these  |)n>trusions  become  inflamed  we  have 
diverticulitis.  Their  most  common  location  is  at  the  sigmoid, 
flexure.  Hy  means  of  tJie  Kocntpm  ra\'  they  can  now  be  easily 
demonstrated,     (.'^ce  I'late  XXII.  FiR.  1.) 

Hinobsprung's  Dise«M. — ^TIiLs  congenitaJ  <lilutation  of  the  lowest 
portions  of  the  colon  and  re<'tmn  can  be  ciisily  recTORiiiuHl  by  inoiins 
of  Ihe  Itoentiien  ray.     (I'hite  XXI.  Vig.  1.) 

Stenoeia. — An  enema  is  most  suitable  for  Itoentiien-ray  examina- 
tion for  stenost^.  Tlie  patient  should  assume  the  dorsal  position 
on  the  examination  table,  llie  short  intestinal  tnlw  connected  with 
the  irrigator  is  introchiced  into  the  rectum,  the  bismuth  clvsma  i» 
slowly  injected,  ami  the  entrance  luid  tulvaiKV  of  the  fluid  arc 
observed  on  tlie  .screen  from  the  first  moment  until  it  reachta  the 
ceetmi.  At  the  same  tiniv  the  abdomen  mity  be  palpated  and 
inasftaged  with  the  hand,  and  the  intestuial  loops  pashed  apart  in 
order  to  obtain  greater  cloirne^s.  The  hiuistrul  segrncritjit ion  may 
be  absent  when  the  enema  is  jtiven.  Under  normal  conditions  tlie 
entire  colon  is  filled,  up  to  the  cecum,  in  u  few  minutes,  and  for  this 
purpose  one  liter  of  fluid  is  usually  sufficient.  In.sufliciency  of  tlie 
ileocecal  valve  may  occasionally  Ix'  detennine<l  by  entrani-e  of  tJie 
hi.^muth  into  the  lowest  jmrtion  of  the  ileum.     (I'late  XIX,  Kig.  2.) 

In  coses  of  intestinal  steno^L't  the  advance  of  the  bismuth  column 
is  halted,  according  to  tlie  degree  of  the  stenosis,  for  a  longer  or 
shorter  period.  If  the  stenosis  is  complete  the  shadow  ends  funnel- 
shaped  or  broailiy.  and  the  filling  of  the  upper  portions  of  the  intes- 
tine is  intpossiblei  or  if  not  quite  complete,  the  pointed  or  broad 
ending  of  the  bi.sninth  sends  toward  the  upper  parts  a  narrower, 
often  irregularly  tiefined,  splil-up  shadow.  It  is  true  that  in  stenoses 
which  arc  not  very  marked  and  which  clinically  do  not  as  yet  mani- 
fest any  distinct  s>'mptoms,  the  bismuth  column  is  also  retarded 
for  a  little  wliilc.  but  then  the  up|x;r  ]>ortions  of  the  colon  are 
gradually  filled  in  a  normal  miuuicr,  so  that  between  the  normally 
fillinl  intealinni  parl-s  which  are  situated  above  and  those  sitiuitc<l 
below  the  stenosis  a  distinct  absence  of  the  sha«low  is  visible,  corre- 
sponding to  the  stenosed  part.     It  is  often  necessary,  for  an  exact 
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ilNignu»i»,  to  tnakt^  tl>c  ropntg^iMiKraplitc  exaininatiorux  at  <ltlT«rent 
tiukes,  cspMrially  wlirii  thfrc  i»  a  queHtiun  of  exolwliiig  spiistic 
lUnoBCT.  A  stnioi^b  may  also  I>e  visihlc  on  tlie  RfH'jitgfn  fliioroscope 
wlira  the  bismuth  rrifinn  \s  Blluwctt  1u  niii  out  throiiffh  tliv  ir-ctal 
tube,  the  space  Itelow  the  stenosis  beinn  eiiiptiefl  (|Utck]y,  whereas 
Uir  ixntion  above  muaiits  filled  with  hisimith  ami  is  iiuptiefl  only 
vcrj'  slowly.  This  methcMl  of  examination  i»  to  be  n]>plie<i  also  in 
dset  of  stenoMM  dui-  to  lulhirsions  un<l  fti-xiu-L-s  o(  thi-  iiitt^t  inc.  To 
toealize  and  determine  the  ile^n^e  of  a  stenosis,  various  autltors 
recummend  the  u:<c  of  liaixlened  gi-tatiii  or  glutoid  eapsnlcs  of 
different  sizes  filled  with  hi<tmuth,  some  of  which  remain  lodged  at 
the  stetiHsb;  but  this  method  hn»  not  found  gcncrul  acccptjuic-c. 
iPlate  XXII.  Fig.  .1.) 

The  diiifiTiostir  iin|>ortaiii'«  of  the  aluulow»  east  by  regions  con- 
l&iniDK  dir  or  water  esDiiut  Ite  overestimated.  Some  authors  regsnl 
these  shadows  as  patliOKiiomnDio  of  sTeuosis. 

DufiUMiaof  PostoperatiTe  Obstructions.-  .\  Koentgen-ray  examiiU' 
liim  in  [lOitojicrativr  n))slnK-tiim  of  tJie  bowel  is  necessary  in  every 
Msc  before  fiuther  operative  measures  are  employed.  By  this 
procedure  an  acute  dilatation  of  tlic  stomach  a  immMliately 
nrof[nu«(l.  The  roentKenoRrams  reveal  rss  distention  in  the  small 
IV  \urfe  intestine,  whtrh  may  be  rusily  distiii^iishetl  by  the  cluirac- 
i(n--tk'  outlii>c«  of  the  pis  areas.' 

PiacreM.— 'Hie  study  of  the  pttncrea.s  is  reixlerefl  diffi<;ult  botli 
by  its  structure  an<l  by  its  relations.  Well  ilevelopiHl  cysts  of  tlie 
bnul  of  tin-  i>aiiercas  liave  been  weopiized  during  a  KocntRcn  exami- 
nation, by  the  displacement  and  climigo  in  the  relations  of  the  pylorus 
a»>l  duodenum.  Carcinoma  of  the  ]>ancreas  has  also  liecn  diagnosed 
bj-  the  dbturiuuKe  iii  outline  and  relations  of  the  duodenum  produced 
by  its  prntcncc. 

Ur*r. — The  tiMlications  for  ronitpvnologic  study  of  the  liver  are 
liuHed.  An  enlargement  of  tiie  liver  is  showni  sometimes  from 
dBtortitm  of  llie  diaphrugm  line  or  tllspluccmcnt  of  the  abdominal 
emtents. 

OaU  Bladder. — For  sevend  >'cnrs  the  study  of  the  gnll  bladder 
by  ({ociil^n  examination  was  i-onfineil  t<i  the  demonstration  of 
ralculi  and  Hillie-->ton>.  Until  recently  no  routine  exiiminntion  of  (he 
FalM'liidder  reRion  was  made,  the  question  of  adliesions  Iieing 
Jetcnntiied  during  the  study  of  the  duo<lemim.  It  has  been 
aa^oauay  to  describe  the  so^alteit  ^'all-bladdi-r  position  of  the 
AMNknon  in  its  rrUtio)i  to  the  pylorus,  and  also  to  explain  rertuio 
Mbnnitjes  of  th^  duodenum  by  assuming  peridiKxlenal  adhesions 
tun|)lic«ting  a  cliolecyBtltb.  When  the  duodenum  was  shomi 
■owinl  tlie  median  lin;  and  somewluit  upward.  wIk^u  the  pylorus 
cRcndrd  u  little  (tto  far  to  the  riftht,  when  the  mobility  of  the 
Huidniuni  mas  re^luecd,  and  when  lendi-nie-ssiicconiixiiiiixi  iniinipu- 
lalinn  of  (he  duodenum,  we  Iiave  as.<<umed  tlic  exi:itence  of  gall- 
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blfttM^r  diseaso.  nie  |hi1  Imlogic  conditions  demonstrated  Imve 
included  hydrojis  of  tlic  gdll  Miulder,  einpyemd  of  tlie  gtiW  ))|iulder, 
and  chronic  tliirkciiing  of  the  goll-bloddpr  wull.  Inasmuch  as  the 
normal  fpill  bladrler  is  rarely  demonstrated,  we  can  safely  assume 
tliat  a  sliadow  of  this  organ  dcRnitely  indicates  pathology, 

OallstoneB.— Roentgenograph  ically  about  50  per  cent,  of  gall- 
stones can  be  diagnosed.  Pure  cholesterol  stones  absorb  the  ray 
to  a  slight  extent  an<]  are  thetx-fore  rarely  detecti-d  i>ii  the  plate. 
When  there  is  a  deposit  of  2J  per  cent,  or  more  of  caleiimj  the 
stiadon'sof  the  gallstones  are  readily  seen.  (Plate  XXI.  Figs.  3  and 
4.)  The  smaller  the  quantity  of  bile  In  the  gall  bladder,  the  more 
ea.<uly  can  gallstones  be  demonstrated.  When  there  arc  peritlwxlenal 
or  perifTustric  adhesions  due  to  cholecystitis  the  stomach  and  duo- 
denal cap  as»uine  a  characteristic  position  (Plate  XXI.  Fig.  3).  The 
presence  of  gall-bladder  disease  can  often  he  surmised  from  the  ap- 
pearance of  the  bUmuth-filled  stomach.  If  adhesions  are  present .  due 
to  chronic  inflammation  of  tJie  gall  bladder,  the  pyloric  portion  of  the 
stomncli  is  usually  piillwl  well  over  to  the  right,  extending  often- 
times two  or  three  Inches  l>eyond  the  median  line.  The  ap]*earance 
of  tlie  duodcniU  cap  in  these  cases  'a  ahio  ehuractt-ristic.  If  the 
adhesions  do  not  involve  the  duodenal  cap  sufficiently  to  distort  it, 
we  will  (iiid  that  the  cap  makes  an  acute  angle  with  the  stomach  so 
that  the  peak  of  th.;  cap  is  drawii  upwanl  and  to  the  left.  This 
abnormal  position  of  the  storniu-h  to  the  right  of  tlic  iu«dian  line, 
and  tlie  angidation  of  the  cap,  ccmstitute  the  soKuilled  gall-bladder 
position  of  tlie  stomach,  and  may  indicate  a  pathologic  condition 
of  the  biliary  ducts  or  gall  bladder.  In  plate.s  of  the  galMiliulilcr 
region,  u  much  tlkickciietl  gall  bliulder  will  often  sliow  u  distinct 
outline,  due  to  tlie  fact  that  the  infiltrated  n]uco.ia  casts  a  differ- 
ential big  shadow. 

Spleen. — ^llie  dilTereiitial  diagnosis  of  tumors  in  the  upper  left 
quiidrunt  can  be  aided  by  tlie  demonstration  of  the  splenic  outline. 
In  ctrder  to  sliow  this  organ,  it  is  nei-essary  to  distend  the  stomach 
with  gas,  and  abo  to  have  considerable  liquid  in  the  stomach. 
With  the  patient  on  the  right  side,  with  the  above  conditions 
compliwl  with,  the  sjilenie  outline  is  frequently  very  well  shown. 

Fwitoneal  Inflation. — The  injection  ot  oxygen  into  the  peritoneal 
cavity  is  one  of  the  newer  procedures  which  bids  fair  to  make  pos- 
sible many  rliagnoses  now  considered  difhcnlt.  Enough  oxygen  is 
injected  into  the  free  peritoneal  cavity  to  form  a  background  of 
lessened  density  against  which  tlie  vlsreral  organs  are  graphically 
displayetl.  In  this  way  tlic  outline  of  the  liver,  ttie  si/,e,  shape  and 
position  of  the  sjileen,  the  presence  or  absence  oF  adhesions,  and  the 
easier  demonstration  of  gallstones,  with  visualistation  of  the  outline 
of  tlie  gall  bladder,  will  I>e  realized. 


CHAPTER  VL 
DlFr  IN  GASTRIC  DISEASES. 


For  practical  purpu<es  food  may  be  defined  as  any  substanoe 
wtiich.  when  taken  into  the  body,  a.'isista  in  its  iiutritiuti  and  miiin- 
tnuuHV.  or  nplacea  its  waste  and  losses.  Food  has  two  main  func- 
tianB — namely,  tlie  provisiun  for  gro\^  tb  and  repair  of  thv  auiiniil 
body,  and  as  a  source  of  potaitial  energy  to  be  converted  int4> 
beat  and  woric.  Substance!!  which  may  not  scn-e  either  of  these 
finiction.<)  may  yet  fulfil  a  useful  place  in  n  dietary.  Such  artjdes 
aa  tea,  coffee,  and  meat  extraetives,  while  they  cannot  be  properly 
dadoed  as  foods,  ore  important,  ue\-c:rl]i('lc^,  in  tlie  consideration 

»  of  dietetics. 
Food  aa  it  is  iim;ested  differs  widely  in  its  composition  from  the 
ntttrient  material  ultimately  reqiiire<l  for  tlie  repair  of  waste  antl 
the  mstenance  of  the  body.  Ik-fure  it  cnu  be  utilized  in  tliir  aiitniiU 
economy  it  must  under^  a  mon-  or  less  complex  process,  ilcsig- 
nlcd  "digestion,"  which  mcaiu  ulteratiou  in  the  alimentary  tract 
by  certain  unorganixed  ferments  (enzymes). 

IMet  plays  the  most  imjMtrtunt  part  in  t}ic  treatment  of  dbscoses 
vl  the  stoniai'h.  In  prescribing  diet  for  patients  with  gastric  d\9- 
one  of  any  kind,  RTcat  eare  sliould  be  exercised  to  avoid  tliat 
wUdi  will  teiKl  to  irritate  the  utTt-ctcd  stomach.  A  properly  selected 
(Set  usually  fulfils  a  number  of  indications,  such  as  diminution  of 
tfar  production  uf  mucus,  or  iucTeascd  or  decreased  secretion  of 
Mill:  it  will  oln-iate  the  danger  pf  overburdening  the  muscular 
cnats,  and  in  this  way  fortify  the  tone  of  the  stomach.  Ileduction 
of  id^nonnal  fermentative  pro«-s»es  may  be  accomplished  by  a 
properly  selected  diet. 

Tbe  progress  made  in  the  treatment  of  ili^-ase^  of  the  stomadi 
nd  iDlestiae  has  been  due  mainly  to  more  accurate  knowledge 
d  the  chemical  composition  of  food  and  uf  the  changes  that  take 
\hee  within  the  human  organism.  Simple  methods  of  examining 
Ik  stooiacb  contents  have  inclined  physicians  to  make  greater  use 
tftfae  stctnach  tube  to  a.'^cerlain  qualitative  and  quantitative  dcvi- 
•bona  hoiD  tlie  normal  in  giistric  digi-stiun.  The  results  obtained 
hy  accurate  analysis  render  the  prescribing  of  proper  diet  a  com- 
fvativcly  easy  matter.  Since  we  arc  able  to  remove  and  examine 
tfe  ftotoach  contents  at  will,  we  can  ailapt  the  treatment  to  the 
AtMc  much  Iwtter  than  would  lie  possible  if  dietetic  directions 
U  to  l>e  given  without  the  laboratory  mds. 

But  Taloe  of  Fooda.—  Ilie  heat  values  of  the  various  foodstuffs 
W\e  been  determined  by  cxpcrimcul,  and  the  result  is  expressed 
B  oJuries.    A  calorie  is  the  amount  of  heat  required  to  raise  the 
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tojnpcrattirc  of  one  kilogram  of  water  1"  C,  or  apprnximately 
the  Amount  required  to  nusc  thv  li-mpcraturc  of  one  puiind  of 
water  4°  F.  Act'ordlns  to  Atwater,  1  gram  of  protein  furnishes 
4  caloriea,  1  i)oiind  1S20;  1  gram  of  fut  fiiriiislies  9  <:al<)rifs,  niid 
1  pound  4004;  1  gram  of  carbohydrate  furiiiaheii  4  calories,  and 
1  puuiul  1820.  The  caloric  value  of  foods  must  be  borne  in  mind. 
PBtients  suffering  from  ga.<ttrie  diwa-se  nre  usually  placed  on  a  too 
restiictcd  diet;  the  niunhiT  oF  caloric  imtts  is  too  small,  and  as  n 
consequence  the  patients  rapidly  lose  flt-ali.  It  is  absolutely  neces- 
sary in  all  cases  of  chronic  disease  of  the  stomach  to  see  that  the 
patient  obtaius  the  required  number  of  calorics  every  twenty-four 
hours. 

Fat  ui  the  form  of  butter  is  one  of  the  best  fwMls  for  developing 
heat  witliout  injuring  the  stomai-h.  In  all  chronic  diseases  of  the 
stomach,  fat  agrees  well.  In  many  diseases  of  the  digestive  organs 
the  mo.'rt  satisfactory  progrt^ss  has  been  nmde  by  adding  great 
quantities  of  fat  to  the  dietary.  Investigations  in  metabolism  have 
verified  this  conclusion. 

Dietary  Regnlatiom  and  Lists. — Tlie  experience  which  the  imtient 
has  gained  in  reference  to  his  own  diet  slitjuld  be  taken  into  con- 
sideration when  pre^ribiiig  u  diet  for  liim.  The  postulate  of  Boas, 
"throw  away  the  printed  dietar>-  hsts,"  is  based  upon  tlie  desire 
to  escape  from  monotonous  routine  in  the  treatment  of  patients 
BidTering  from  ga-itric  disorders,  inasmuch  as  it  is  not  possible  to 
satisfy  the  subjretiAe  sensations  of  the  patients  by  uiejins  of  fixetl 
rules.  Patients  frequently  maintain  that  they  are  unable  to  digest 
certain  articles  of  food.  Such  assertions  vary,  but  they  cor- 
respond to  the  pccidiar  nature  of  gastric  digestion,  inasmuch  as 
the  assimilahility  of  certain  articles  of  f<Hid  differs  markedly  in 
different  patients.  The  habits  of  tlie  patient  are  likewise  to  be 
taken  into  consideration.  Ilie  preferen<T  for  or  objection  to  cer- 
tain foods,  the  desire  for  change  or  for  certain  modes  of  prepara- 
tion, the  behavior  of  the  patient  as  to  appetite  and  the  sensation 
of  hunger,  are  all  of  great  importance  when  cunddering  the  selec- 
tion of  a  menu.  Appetite  and  hunger  are  trustworthy  guides  to 
the  healthy  man  for  the  food  requirements  of  the  body.  In  health, 
as  much  food  us  the  normal  ujipetiu-  calls  for  is  generally  eaten; 
this  corresponds,  as  a  nile.  to  the  quantity  which  can  1»  assimilate<l 
and  by  which  the  body  weight  is  kept  fairly  constant  for  a  ecm- 
aderable  spatT  of  time.  In  patients  with  disease  of  the  stomach 
the  appetite  and  the  sensation  of  hungi-r  are,  as  a  rule,  not  a  trust- 
worthy guide  for  the  quantity  of  food  required;  in  most  cases  both 
are  below  norma). 

When  this  is  the  case,  the  diet  must  be  regulntwl  in  such  a  manner 
that  nutrition  does  not  suffer  on  account  of  the  deiicient  ap]>elite. 
To  diet  <l"eft  not  nw-an  to  starve.  It  is  also  o(  great  importance 
to  search  for  the  causes  of  the  anorexia.  These  maj-  consist  uf 
organic  disease  of  the  stomach,  or  they  may  be  of  a  j)urely  nervous 
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Atkhaob  CottpOBintm  of  Goioiok  Amkbicam  Food  PHonocm 
(  Atwatvr)  — oontinwd. 


Focxl  nuteruli  (kb  purduBod). 

Refiae. 

WtMr. 

Fro- 
tan. 

Fat. 

Cafbo- 

A*. 

Ahiuai.  Food — saatinued. 

P« 

Per 

Per 

Per 

Per 

P« 

Fnh.  canoed; 

eent. 

eant. 

«eiit. 

«nt. 

eent. 

«Bt 

es.B 

31.8 

13.1 

3.1 

6.0> 

es.fl 

33.7 

13.1 

B.1 

SbcUfiih: 

Cluu 

S8.S 

a  0 

I.S 

S.S 

1.1 

§0.8 

10.6 

1.1 

s.> 

t.l 

Cr.b.      

a'.i 

se.7 

7.9 

.9 

'8 

1,1 

LobaUn 

111.7 

SO.T 

5.9 

.7 

,3 

.8 

11  .V 

es.s 

13.1 

9.3 

.■ 

Dury  prod\iot«»  fltc: 

BuIUt 

u.o 

1-0 

SB.O 

I.« 

8T.0 

3.S 

4.0 

S.O 

.1 

W.B 

3.4 

.> 

3,1 

.T 

Buttwmilli 

ei.o 

3.0 

.S 

4.8 

.7 

38  .B 

8.8 

8.3 

M,l 

l.f 

74.0 

3.B 

18.5 

4.8 

.1 

37.4 

37.7 

86.8 

4.1 

4J 

M.3 

3G.9 

33.7 

3.4 

t.t 

VBoariiLB  Food. 

Flour,  meal.  et«.; 

11.4 

13.  S 

1.9 

71.9 

1.8 

11. a 

13.1 

3.3 

71.4 

1.8 

Wbeat  fioiu,  (laUat  roUet  imma: 

High-frade  and  medium 

IS.O 

11.4 

1.0 

78. 1 

.■ 

LoiTirade 

13.0 

14 .0 

1.9 

71.3 

,S 

Macaroni,  vermiodU,  e(«- 

10.3 

13.4 

.9 

74.1 

1.3 

Wheat  breaklait  food        .      .      . 

e.a 

13.1 

1.8 

76.3 

1,3 

is.e 

8.4 

1.3 

77.9 

.1 

12.9 

e.8 

.9 

78.7 

.7 

13  E 

9.3 

1.9 

7S.4 

1.1 

Oat  braaklaat  lood 

7,7 

16.7 

7,3 

ee.3 

1.1 

IU« 

13.3 

8.0 

.8 

79.0 

.« 

11.4 

.4 

,1 

88  0 

.1 

Starch 

SOO 

.-■, 

Bread,  paatry,  ebi.; 

While  bread 

SS.3 

9.3 

1.3 

83.1 

1,1 

4s.a 

6.4 

1.8 

47,1 

t.l 

SE.7 

8.9 

IS 

83.1 

1.1 

Whols-wheal  bread      .... 

38.4 

9.7 

.9 

49.7 

1.3 

3E.7 

•  D 

,8 

S3.3 

1.8 

Cake 

IB.ff 

0.3 

9.0 

03.3 

1,6 

fl.8 

9.T 

13.1 

09.7 

1.7 

4.B 

11.8 

10.8 

70. B 

3,9 

E,9 

9.8 

9.1 

73.1 

1.1 

Buftare,  etc.: 

70.0 

Candjn 

•6.0 

81.0 



100.0 

71.4 

.-'■ 

Vegelabln^' 

la.e 

33.8 

1.8 

BS.6 

*■! 

SS.B 

7.1 

.7 

23.0 

H 

7.0 

B3.0 

3.1 

.8 

8.9 

.7 

20.0 

70.0 

1.3 

.1 

7.7 

.1 

Cabba«e 

ISO 

77,7 

1.4 

.3 

4.8 

.1 

Cilery 

ZOO 

7S.a 

.9 

.1 

S.O 

.8 

Cum,  creen  (iweel).  edible  portion 

7G.4 

3.1 

1.1 

19.7 

.7 

16.0 

81.1 

.7 

.3 

3.6 

.t 

IS.O 

SO.S 

1.0 

.3 

3.S 

.1 

88.1 

3.S 

.4 

6.8 

1.1 

lO.O 

78. S 

1.4 

.3 

8.9 

.• 

20.0 

ea.4 

1.3 

.4 

tO.B 

1.1 

■  R«ftue,  ihetl. 

■  PlftLQ  coafeclionery  not  rDptunLbC  autB,  fruit,  or  chocolate. 

'  Such  ve|;etmbLn  t»  polmtoen,  Bquuh,  b««U.  etc.,  hive  m  oottuD  uaoimt  of  iseifilib 
akia.  H«d«,  «tc.  Tho  Hniouot  vKri»  with  the  melhod  uf  prvparioc  tb«  ir«fvUUBB,  Bttd  C 
■Pcuratfly  «tLmmUid.  The  fisurea  giv«D  for  refu>«  of  vtcetAbH,  fmite,  cl«.,  tn  tm 
rcpTueni  Approxim&tely  the  uDount  in  tb»e  toodt  Ba  orduiarily  prtfiwd. 
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^H                AvnuoB  CouroemoH  or  (Simmon  Ahkhican  Fboi>  Pikwtkttb                    ^^H 

^H                                                  (Atwater)— ovfUiiiuaJ.                                                       ^^M 

^H                Food  —*—'-'-  (m  punhu*d>. 

lUfuM. 

WatM 

PfV 

tun. 

F»L 

Chrbo- 
drulM. 

Aah. 

Fuel            ^^1 
[MHud.            ^^^H 

^V                   VaaKTuH^  Fmoi— AinUfnitd. 

P«t 

Pl> 

Pw 

PBt 

P«r 

Pu 

C*li»          ^^1 

V*M*lik»— MoUaued : 

Piu  {PboBiBUinim  .  iriai 

aanl. 

nut. 
74.0 

DWt. 

M  0 
1,0 

out. 
1.0 

aanl. 
03.0 
I«.B 

aant. 
l.B 
1.0 

440             ^^H 

^H           CowpMa.  dhcd       .... 

.  ■ .  ■  ■ 

13.0 

31.4 

l!4 

eo.s 

8.4 

L5DS              ^^H 

^H           putKdxa 

so.o 

0S.« 

1.8 

14.7 

.8 

va        ^^M 

^H           lUutefb 

to.o  ;  aa.o 

.4 

^4 

3.3 

.4 

^^M 

M.D 

OS  .3 

1.4 

3.1 

■S 

31.9 
S.l 

,B 
1.1 

^^M 

^B     ftjpM*]^  :  I  : .:  :  : 

W.O 

44.3 

.7 

_  j 

4.S 

.4 

M.a 

.0 

,4 

8.e 

.6 

^^1 

^^H       'Pin^iipf"7        »    ■    fl    fe    > 

M.d 

oa.T 

.0 

^\ 

5.7 

.0 

uo          ^^M 

^B     TMM^EEk.  noBtd: 

^^^^H 

^H         IjakKlbMn 

e«.e 

fl  D 

s.s 

IB.O 

I.l 

sts         ^^1 

^H         nm  IPIanm  HtiriinO.  (nan 

U.3 

SO 

.3 

o.a 

1,1 

338              ^^1 

^V         OMa.Rwa 

■    A>    11 

10. 1 

1.8 

1.3 

IB  0 

.0 

^^M 

'                  BMnnfli 

»8.B 

(.0 

1.0 

IS  .8 

■B 

%      ^H 

_T«B>tsaa    ...... 

»4.0 

1.3 

.3 

4.0 

.0 

^^^^1 

u.v 

03.3 

.9 

.3 

10.8 

.3 

^^H 

^H         Qrwa*  . 

».a 

4S.B 

.3 

.4 

14.3 

.8 

leo         ^H 

U.D 

W.P 

1,0 

1.1 

14.4 

.4 

3B8           ^^B 

^H          Ijiwaa . 

MO 

fll.S 

.7 

.8 

5.B 

.4 

^^M 

^B           UMbMiMB 

10. 0 

44  H 

.3 

4,0 

.3 

^^H 

^H        Omwa 

IT.O 

03.4 

.0 

■■;i 

B.S 

.4 

^^H 

^H         PaM* 

10.0 

TO.O 

.0 

.4 

11.7 

,4 

330              ^^M 

00.1 
U.O 

.8 
1.0 

.7 

at.o 

13.0 

.S 

,8 

550              ^^M 
330              ^H 

^1          MrastanM 

5  0 

S&.B 

,« 

'"b 

TO 

.8 

^^H 

MA 

37.0 

,3 

.1 

«.T 

,1 

^^M 

^K    miifcdrkd: 

^^^H 

P  &::;:::; 

38.1 

1.8 

3,3 

M.l 

3.0 

I18S              ^^H 

u.b 

39.4 

4.7 
1.0 

1.0 
3.S 

70.0 

3.4 
1,3 

1135  ^^H 
1278              ^^1 

ibStaa :::::;: 

a      a  4 

18.S 

4  » 

.8 

74.3 

2.4 

iJMo           ^^H 

10,0 

11. 1 

3.B 

8.0 

08.0 

3.1 

1305              ^^H 

^  "ai-*..  ■  :  ;  .  . 

u.o 

».» 

11  S 

30.3 

0  5 

1.1 

iflia           ^^1 

^H        ft  III tiadb     .... 

«».B 
80.4 

le.o 

3.0 

.0 

31  8 

H.D 
3.B 
G.3 

»,7 

8.3 
4.S 

as. 4 

3.0 

.4 

1.1 

1485                 ^^H 
385              ^^M 
B15              ^^H 

^B          OMNiMU^dtM     .... 

MO 

4  0 

8.1 

G  3 

so  4 

1,7 

1385              ^^H 

^H        OMvaaai*,  mwNd    ! 

4S,IP 

T.a 

3  a 
a. 3 

Jfi.B 
67.4 

14  3 
31.8 

.S 
1.3 

1305  ^^M 
28A5              ^^H 

^H          FHbWW 

fil.'l 

1.8 

7  s 

31.8 

0.1 

1.1 

1430              ^^M 

■     S^;2£U  :  :  :  : 

03.1 
U.I 

1.4 
1.4 

fi.a 

25. S 
33.3 

4  3 

8.3 

.8 
.7 

1145              ^^H 

1485                       V 

^H        ft— «■ 

H.S 

0.0 

10  ft 

W.l 

1B.& 

t.fi 

1179                         1 

^V         HBaafPlMaaMW    .     .     . 

M.« 

3  0 

S,7 

M.H 

10.  J 

1,7 

1730             n 

n.i 

S8.1 

.0 
1.0 

7.3 
0  0 

14. S 
30.0 

3.0 
O.S 

.S 

.0 

730 
1150 

a.B 

13.0 

48.7 

30.8 

3.1 

3025 

^B        iSMW^pontowl    .... 

- .  - . 

4.0 

ai.o 

18. B 

37.7 

7.3 

2180 

^H         OntfaafW.  Inliirtaa  (1  fWt  boUad  la 

^H             MVWtantar>i 

.... 

M.S 

.3 

■■ 

1.4 

.) 

80 

•  Fndta (onuiii ■  «it&'>fa propanitia aliuariibla imtailili  iiiliiii. hwIh. •■In.. vhiuli ■raBrdiarljr 
iti^aj  ■«  titim  •    In  Boinr  initlA.  aa  oruic*  and  pninaa,  tba  unouni  rricrtcd  id  Milnc  I>  ikmU- 
mllf'  ta*  a*Mt  m  ralnaa.     In  MbcM.  u  apfdaa  i>Q<l  I'caira,  nrm  at  Inu  ol  Um  nlibia  mUaMCl  la 
■^niiiill  ni)aMal  irtth  (ba  ^n  ai»l  hmJi  ind  oilri  LnnlLhlr  |i.jMii>nt.     Tba  tdibl*  matarliil 

■fclafc  la  lha>  Umnrn  ■■ay.  ami  tbnnU  prnprrl/bi  oloMotl  iriili  tlio -  ''*■ ' — ■■'  withcha 

nlimt.  Tlw A*iir<a lariMuao bar*  ciien  tipnacni.  uaiwtl>  m  owi  Ih  weWUiDMl.  Ibe  uimrUIIm 

*  MilkftiiaaluD 

'  Tte  tfftnmjA  On  4nalyM  of  wtaI  oorf«c  cr^ln  U^     WaUr.  4.3:  prvUln.  13  S:  Ut.  >4; 
f  bJ^y J>Ma» ■  rtO;  aad  Mb.  O  i>ef  eaat   OoLy  a  poreiua  ot  lb*  iiuUieiiUalKiwDr«r,auiankDto 
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iiatinv.  The  tliminisKeil  appetite  may  Iiave  heen  indiw'p*!  artifi- 
dally  by  a  <lictary  plan  which  the  patien(  hiiii.<iclf  hud  ilcttnuined 
upon  before  seeking  iriedicul  lulvicc,  'Hie  statements  of  patients 
regardinj;  the  digestibility  and  (teneral  effects  of  certain  articles  of 
food  must  not  be  iii'ceptod  unreservedly  as  a  guide  to  trejitmerit. 

Average  Composition  of  Common  American  Food  ProduGta(.\twater). 
— The  table  uii  pages  !."»;{,  IM  and  1-V>.  ciMnpiled  b>  Atwaler.  taken 
fnim  Bulletin  No.  142  of  tlie  I'niteil  Stat>■^  I  >(  partmeut  nf  Agri- 
culture, gives  the  average  composition  of  oixlimiry  Amcricun  fcnxi 
iiiaterin).<<,  with  the  percentage  of  refuse. 

Digestiliility  is  a  term  which  is  frequently  misundcrst<Kxi  and 
misapplied.  Digestibility  does  not  involve  the  question  of  distress, 
nor  the  question  of  the  food  containing  sufficient  calories;  for  not 
evcrj'  food  which  is  well  digested  is  well  borne,  anti  not  every 
food  which  is  well  borne  is  digeste<i  well  and  assimilated  properly. 
The  amount  of  digestive  elTort  required  varies  with  different 
articles  of  diet.  A  person  wlio^e  gustriHiitestiiud  tract  is  normal 
can  digest  and  assimilate  without  discomfort  any  kind  of  rciisonabJc 
fiHid  whicli  he  can  vnX. 

The  tenn  ■'itigcstible"  signifies,  however,  something  ijuitc 
different  in  gastric  disease,  Uiegel  defines  a  diet  as  easily  dige^ 
tible  which  does  not  make  great  demand  on  tlie  secretory  and  motor 
functions  of  the  stomach,  and  which  is  easily  absorbitl  without 
prmiucing  subjective  discomforts,  'lliis  definition  also  includes 
assiniilahility,  or  gofid  eilVct  after  absorption.  Wegele  trhiiins  that 
n  food  is  ea^y  <ligestible  when  it  fullils  the  following  conditions: 
(1)  It  must  offer  Itut  little  resistance  to  the  dijtestive  jui<*s;  tliat 
B,  it  must  be  easily  soluble.  (2)  It  must  not  impede  the  peristaltic 
movements,  nor,  on  the  othtT  hand,  should  it  aci-elerate  the  move- 
ments of  the  stomach  too  much.  (Il)  It  must  not  scrioiudy  irritate 
the  (lige:«tive  organs  chemically  or  mechanieally.  (4)  It  must  be 
easy  of  absorption,  either  from  the  stomach  or  from  the  intestine. 

Hxpcrienoe  teaches  that  emuciutioii  and  loss  of  strength  must 
be  referred,  in  tlie  majority  of  cases  of  ga.'^tric  disea-se,  to  insuffi- 
deiit  nutrition.  It  is  therefore  important  to  know  the  quantity 
of  food  absolutely  needed  by  the  body.  In  heulth  the  require- 
ments for  the  average  adult  are  UK)  grams  of  protein,  .'il)  grams  of 
fat,  and  AM  grams  i>f  earbiJiy<lrate,  daily.  Impressed  in  calories, 
the  numlxT  is  '2720.  Iniliviclunl  articles  uf  diet  may  be  substituted 
one  for  another  in  projH)rtion  to  their  heat  values.  Obviously  the 
constitution  and  the  appetite  of  the  patient  offer  ctTtuin  limits 
which  must  be  respected.  If  one  or  mure  onlinarily  desirable 
articles  of  diet  are  not  acceptable  to  the  jialicnt,  we  may  substitute 
others,  so  long  as  we  supply  the  required  nund>er  of  heat  units, 
When  considering  lliis  question,  it  is  important  to  rcmembiT  that 
a  jierson  at  rest  requir*-8  fewer  calories  than  one  at  work.  In  health 
the  requirementa  per  kilo  of  liody  wi-ight  per  day,  at  rest,  arc  31)  to 
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35  *.-aloru.-s;  at  light  lalmr,  35  to  40  calories;  and  at  average  labor, 
40  to  15  calorifd.  In  the  treatment  of  severe  dironie  gastric  cli»> 
ease  the  patients  should  he  oonlined  to  bed  in  order  to  economize 
the  hi-at  units  contained  in  the  eomparativcly  small  amount  of 
fixxJ  tliey  are  al>le  to  take. 

ntamto. — It  has  been  proved  that,  besides  protein,  carbohydrates, 
fat,  mineral  salts,  and  water,  anotlier  substance  is  essential  to  the 
nmintcnaiu^  of  orderly  metalKitte'm  and  the  proper  nutrition  of  tiic 
body.  This  siilistancc  is  called  "vitamin."  When  vitamin  is  lacking, 
nutritional  " dcfirienoj' "  «r  "avitftmin"  diseases  develop,  extromc 
examples  of  which  are  beriberi,  scw^-y,  and  rickets. 

.\3  long  ni(o  as  1S97  the  rlLsastrous  effects  of  an  exclusive  diet 
of  pulUlied  rice  on  the  nutrition  of  ftrals  was  discovered  (Ejckman) ; 
and  at  the  sanie  time  it  was  slimvn  that  fowls  suffering  from  poly- 
neuritis as  a  result  of  the  feeding  with  polished  rice  recovered 
promptly  under  a  diet  of  undecortieated  rice,  (It  cannot  be  sai<l 
even  now  tliat  the  birds  deprixt-d  of  the  antuieuritic  vitamin  to  tlie 
point  of  prostration  from  pi>lyneuritis  are  not  permanently  injnre<l, 
but  ihey  respond  rspidiy  in  KC'ierai  condition  tti  feeding  with  the 
rice  poli:Uiin^  or  an  extract  made  from  them,  or  to  a  diet  of  yea»t 
extract.)  Not  only  riee,  but  bread  and  milk,  supplied  the  material 
for  the  earfy  investigation  of  the  presence  of  a  previously  unsuspected 
vital  prinriple.  Ily  extracting  a  mixture  of  milk  iind  bread  with 
ether  and  alcthol,  it  was  found  that,  while  the  residue  contained  the 
well  known  protein  and  other  clicmicul  ingredients  of  these  articles, 
something  was  muwing,  and  that  mice,  which  can  flourisdi  on  a  diet  of 
immodifini  bre«<l  luicj  milk,  would  ix-rish  if  given  no  other  food  than 
the  roodificd  mixture  fStcpp).  The  extract  contained  a  principle 
analogous  to  that  containe^l  in  the  ))i>jishings  of  rice;  for  when  it  was 
ffd  to  the  starving  mice  tliey  recovered  their  wonted  health.  In 
101 1  thb  vital  principle  was  named  "vitamin"  by  Casimir  Funk. 
Other  names  have  Iwrcn  stiggested  since,  but  all  workers  in  the  science 
of  (uitritional  deficiency  now  employ  the  term  '■vitamin." 

Tlic  presence  of  vitamin  in  milk  was  demonstrated  by  0>lxirnc  and 
Meikdei  and  by  Hopkins  almut  I'.HO,  by  feeding  small  quantities  of 
the  milk,  in  Its  natural  condition  or  protein-free,  to  nninials  reduced 
in  vitality  by  living  ou  "purified"  proteins  and  other  fowls,  llic 
Nliinuliiting  effect  of  tlic  milk  on  Mich  animals  was  out  of  all  projior- 
tii>ii  to  the  known  nutritive  principles  contained  in  this  fluid,  even 
in  it;>  tuitural,  prutein-ltearing  stale.  Then  McOillum  and  Davis 
liijicoveied  the  fact  that  butter  and  the  yolk  of  eggs  contained  an 
iiiKTvclicnt  that  etuild  not  l>e  classilici!  dimply  as  fat  or  oil,  for  It 
had  a  peculiar  stimidating  effect  un  growth,  diffen-ntiutiiiK  it  clearly 
fmni  tani  aitd  olive  oil. 

Meanwhile  the  prepHrnlion  of  extracts  of  rice  polishings  and  other 
vHamin-ettntainini;  std>stances  proceedetl.  \a  efficient  alcoholic 
extract  of  ncti  poli^iings  waa  miiile  by  Fmser  and  Stjmton  in  1907; 
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and  In  Ifll  1  Funk  ahowctl  that  prcasrH  yrast  hydrolizcd  with  sulphuric 
Kcid  lind  thi-  same  effect  ft*  rice  pulishiiig»  in  curing  polyneuritis  in 
birds.  Thus  one  by  one  were  the  sources  of  vitamin  heinp  dis- 
covered, and  methods  of  extractirHi  devise«l.  But  it  soon  Ix-eame 
evident  that  thcrt-  whs  more  than  one  vitamin—  that  the  or«rult 
substances  extrafle<l  from  grains,  egj;  yolk,  etc.,  wert-  dassitiahle 
according  to  tlieir  physiologic  utTccts;  that  polyneuritis  in  birds  and 
lierilKTi  in  man  were  not  the  only  results  of  vitamin-deficiency  in  the 
food;  and  tliat  tlie  remedy  in  each  instance  must  be  related  to  the 
cause. 

Among  other  efTects  of  vitfimin-ilefioiency  the  following  have 
been  clciu'ly  established:  xcrophthahnia,  an  edcmat4>us  affection  of 
the  eyes,  not  curable  by  me<lieiiml  means  or  local  applications,  and 
leading  ultimately  to  total  blindness;  rachitis;  and  scur\'y. 

The  vitamins,  not  being  chemically  idenlifialile,  have  been 
grouped  in  two  chi-sscs  aci-ording  tu  their  solubility,  as  "  fnt-st>!uble" 
(soluble  in  fat-solvents)  and  "water-sohiblc."  And  it  has  now  \w- 
come  necessary  to  subdivide  the  latter  into  two  clasites,  called 
respectively  "  B"  and  "  (","  the  fat-sohiblc  vitamin  being  ktmwu  as 
"A." 

Although  vitamins  arc  present  in  a  great  variety  of  fo(Ml  sul»- 
stance^,  if  the  food  is  to  he  selected  for  vitamin  purposes  it  is  well 
to  make  the  selection  from  among  those  which  contain  an  abundance 
of  the  particular  vitnuiin  desired.  Tlie  fnt-si>luble  "A"  vitamin 
(indieatcd  in  xerophthalmia,  rickets,  dental  caries,  and  impaired 
bodily  growth)  is  abundant  in  butter,  eggs,  and  cod-liver  oil,  and 
fairly  plentiful  in  cabbage,  carn)ts,  cream,  milk,  sweet  potatoes, 
spinach,  and  whole  wheat  flour.  Water-soluble  "  B"  vitamin  (indi- 
cated in  Ixrribcri,  impiiirrd  growth,  and  a  general  condition  uf 
malnutrition)  is  ahiindant  in  navy  beans,  soy  beans,  sweetbread 
(pancreas),  yeaat,  and  whole  wheat  flour,  and  fairly  plentiful  in 
bananas,  carrot-i,  cauliflower,  celerj-,  Indian  corn  or  whole  corn  meal, 
milk,  oats,  onions,  parsnips,  peanuts.  potat<.ic^,  rutabaga,  spinach, 
and  whey.  Watcr-soluhic  "C"  vitamin  (indicated  in  scurvy, 
actual  or  threatt-neil)  is  abunchint  in  apples,  frcj«)i  cabbage,  lettuce, 
onions,  oranges,  fresh  peas,  and  spinacli,  and  fairly  plentiful  in 
potatoes  and  tomatoes. 

This  Ibt  is  not  complete ;  but  more  importjuit  than  a  mon-  extended 
list,  perhaps,  is  the  consideration  that,  though  present  in  certain 
vegetables  in  tlie  natural  state,  vitiuniiis  ure  inlbiemL-ed  in  varying 
degrees  by  heat  and  by  acids  and  alkalis.  The  different  classes 
of  vitamins  thus  far  discovered  (there  iiuiy  lie  others  awaiting  dis- 
covery, or  what  are  now  classed  under  one  head  may  be  found  to 
belong  under  two  or  more)  have  l»eeji  grouped  according  to  their 
stability  with  reference  to  temperature,  acids  and  alkali-s  as  follows 
(l)runmwind):  "A,"  sUble  at  KW  C.  pmbably  at  140'  C;  "B," 
oompanitivdy  staWc  at  100°  C,  slowly  destroyed  at  ViQ"  C.  and 
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C,"  gracitially  destroyed  almvc  !Hf  C,  rapidly  destroyed 
fHf  C.  "A,"  stable  in  cold  alkali,  probably  stiible  in  nrids; 
"B,"  slowly  destroyed  in  cold  alkali,  rapidly  in  hot.  comparatively 
stable  in  aeids;  "C,"  rapidly  destroyed  even  in  cold  alkali,  eompnm- 
lively  stable  in  acids  below  50°  C.  These  calculations  arv  not  in- 
tended to  be  taken  as  anrthing  hut  approximations.  The  "B" 
\-itjimins  Appear  to  be  uninjure<l  by  loii^  Iwiling  with  ucids.  and  it  has 
been  claimed  that  tlic  "A"  tj-pe  as  found  in  butter  will  withstand 
the  effect  of  live  steam.  The  "C"  vitamin  is  least  resistant  to 
extnneous  influeuecs;  but,  on  tlic  other  hand,  it  li  not  necessarily 
subject  to  such  influences  when  appropriated  in  ttie  form  of  fniits 
— apples,  oranges,  and  lemons.  The  antiscorbutic  vitamin  in  milk 
is  probably  injured  or  destroyed  by  pasteurization;  hence  the 
desirability  of  giving  bottle-fed  babies  a  little  oranpc  juice,  since 
tbeir  iliet  consists  entirely  of  milk.  The  boiling  process  may  injure 
or  extract  tlie  "  B"  or  "  C"  vitamins  in  potatoes  and  other  vegetables, 
but  in  baking  the  intense  heat  of  the  oven  does  not  penetrate  to  the 
interior,  tii  eggs,  which  L-ontaiii  ''A"  vitamin  mostly,  the  vitamin 
is  retained  despite  boilinR  or  poaching.  The  "C"  vitamin  in 
cabbage  cannot  survive  boiling;  to  obtain  it  in  this  food,  the  latter 
must  be  served  cold — as  "slaw." 

It  haii  been  showni  experimentally  that  both  the  fat-soluhle  "A" 
and  tbe  water-soluble  "  B"  vitamins  arc  essential  to  normal  growth — 
of  rats,  fowl,  swine,  etc.,  and  inferentially  of  man.  'Hie  water- 
soluble  ■*  C"  vitamin  is  absolutely  essential  to  liculth,  as  arc  the  other 
two,  but  its  absence  i-s  not  manifested  otlierwise,  so  far  as  known, 
than  by  the  development  of  scun-y. 

The  vitamins  are  not  nutrients  in  any  sense  of  the  word.  So 
far  are  tiicy  from  taking  tJte  place  of  any  of  the  well  known  con- 
stituents of  a  normal  diet  tiiat  tlicir  administration  will  often  stimu- 
late tbe  appetite;  in  indicated  coses  more  food  tlian  before  is  made 
pb^'siologieally  available,  and  hence  more  is  demanded,  though  the 
equivalent  of  the  former  ration  is  more  completely  utilised  than  it 
would  be  without  the  necessary  \'itamiiis. 

Tbe  three  ^^tamins  in  extract  form  are  now  obtainable  for  medicinal 
uM,  being  (narketed  under  the  minie  mct^en.  Mctagen  is  sup- 
plied in  capsules  of  O.U  Cm.  (5  grains)  each    one  ordinary  dose. 

ll»»t.^Jluch  discusaon  has  taken  place  regarding  the  respec- 
tive merits  of  liglit  and  dark  meat.  'ITie  significance  of  the  dis- 
tioction  has  frequently  been  exaggerated,  but  certain  differences 
dwukl  not  be  disregarded.  White  meat  (ve^l,  fowl)  possesses  a 
Aerter,  softer,  and  more  tender  fiber,  and  differs  from  dark  meat, 
ndi  u  beef  ai>d  tnulton,  b}'  its  smaller  proportion  of  extractives; 
ihiH  difference  is  considerable.  Tlie  fat  of  dark  meat  is  witli  diffi- 
cult^' dinHolved.  and  tiierefore  olfers  resistance  to  penetration  by 
the  digestive  juices.  Meat  may  be  defined  as  the  muscle  of  an 
■mnal  togctbcr  with  the  conjoined  oonuecti\'e-tissuc  substances. 
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audi  us  t«.-ntluiis,  lif^fttucnts,  honi^,  aiifl  cftrtilnge.  Tlie  internal 
organs  of  tliv  aniiiDil.  so  fur  as  tlit-y  are  ctJihIc,  namely,  kidneys, 
spleen,  liver,  swcpfi>r<'a<l,  Urain,  aitd  iiitcstioc,  as  well  as  sea-foocls, 
su*-!!  as  fish,  lobster,  anil  clam,  arc  alsMi  ineluded  under  tlie  term 
"meat.''  The  averngi'  coinpoMtiun  v(  moat  is:  protein,  20  to  25 
per  cent,;  fat.  ffelatinoiis  substance-s  Rlycojten,  and  extractives 
(kreatiii,  xnulhin),  'Llie  meat  of  animals  recently  killed  should  he 
jjcmiittcd  to  hang  for  some  time  liefore  it  is  eaten.  While  meat 
i»  hanging,  lactic  acid  is  pnxluced  which  loosens  the  connective 
tissue  hetween  iJie  mascle  fitiers,  tlierehy  softening  it  and  render- 
ing it  more  easily  digcstihic.  CJame  should  hang  for  a  time  to 
(K-rnilt  of  this  softening  process,  cjupecially  for  i>atients  with  gastric 
troidilcs:  hnt  it  shoidd  not  be  allowed  t<)  decompoiie  so  far  as  to 
become  "gumey."  for  then  it  is  likely  to  arouse  the  aversion  of 
the  patient  or,  if  eaten,  to  increase  the  <hgestive  disturbances  by 
intrtHlucing  into  the  system  the  products  of  decomposition.  Old 
animals  naturallj-  yield  tougher  meat  than  j-oung. 

I'he  preparation  of  meat  is  important.  Uuw  meat  ought  to  be 
avoided  by  patients  with  gastric  di(*ease,  though  it  is  more  easily 
digested  in  health  than  is  cooke<i  meat.  The  digestion  of  raw 
meat  tuki>5  place  both  in  the  stomach  and  in  the  small  intestine; 
the  coar.-te  <'oiuiective  tissue  is  digested  by  tJic  stomach,  the  muscle 
filler  by  tlic  small  intestine.  The  stomach  cannot,  however,  digest 
raw  meat  when  the  secK-lion  of  li^-drochloric  acid  is  defective;  on 
the  oilier  hand,  when  there  is  too  much  hydrochloric  acid,  still 
more  of  it  is  produced  under  tlic  stimulus  of  raw  meat  in  tJie  stom- 
ach. Tlie  (liclnm  of  Schmidt  to  strike  out  raw,  rare,  and  smoked  ■ 
meat  from  the  diet  of  gastric  pjUients  is  thcrefon-  a  rensonable  one. 
Suiokeil  and  canned  meats  behave  similarly  toward  hydrochloric 
add.  Salted  or  canned  meats,  such  as  ham,  ox  tongue,  smoked 
or  corned  iHi-f.  have  not  the  same  nutritive  value  as  raw  meat  or 
meat  j>repared  in  any  other  way;  during  the  pickling  prtx^ss, 
v.xtractive  niutcrials  and  phot^pliates  are  lost.  In  partaking  of 
uncooknl  meats  there  is  always  a  possibility  of  infection  by  animal 
jiarafjtcs.  The  (iistom  among  the  (ii-rmnn  people  of  eating  raw 
pork  is  well  knowii.  Thousands  of  micros<'opists  are  employed  in 
(lermany  to  prevent  trichinosis.  Stiles  ftmnd  that  of  'J74  cases  of 
trichinosis  in  .America  208  were  Germans.  The  simplest  and  most 
effective  metliod  of  preventing  tlie  disease  is  tgnoretl.  The  cooking 
of  the  meat  is  all  that  is  necessary. 

The  majority  of  jicoplc  eat  more  meat  than  they  require.  Meat 
once  a  day  is  suflideiit  for  u  person  not  engaged  in  maimnl  labor, 
or  for  one  who  ilocs  iifit  take  m\ieh  vigorous  outdoor  exerdse.  A 
high  bliKxi-prcssnre  may  be  more  or  less  lowx^red  by  excluding  meat 
from  tlie  diet.  Acute  rheumatic  patients  are  l)etter  off  without 
meat.  Many  gastric  troubles  owe  their  origin  to  the  consumption 
of  fo<Kl  which  causes  a  greater  drain  on  tlie  gastric  juices  than  the 
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m  is  ahle  to  sund.  Of  the  \'«rious  ment^.  young  lean  iwet 
i*.  as  u  rule,  the  most  easily  di(test«i.  TTie  white  meat  of  a  fowl 
enjoy*  a  special  pcputatioii,  to  which  most  clinidans  ttRrcf;  yet  no 
chemiral  differences  between  the  white  meat  «ntl  dork  meat  h«ve 
j'ct  Ix-en  shown. 

The  digestibility  of  roasted,  boiled,  and  stewed  meats  Ls  in  the 
order  namixl.  It  may  be  increased  by  preliminary  processes  siich 
as  beatitiji:,  grinding,  mincing,  and  scraping.  Meats  pooi*  in  fat 
are  generally  easily  dige-*tibtp,  owinjt  to  the  ready  accessibility  of  the 
ronne<ti\'c  tissue  to  the  gastric  juice.  The  following  varieties  arc 
permissible  for  gastric  pttlicnts:  Bevf,  veal,  lamb,  lean  pork,  hare, 
<leer,  fowl,  squab.  partridRe,  pheasant,  and  all  kinds  of  lean  fish, 
such  a!i  trout,  pike,  codfish,  and  shud.  Because  of  their  high  per- 
cmtage  of  fat,  goose,  herring  and  salmon  slioiild  be  avoi<led.  Caviar, 
thoujKh  rather  salty,  may  lie  allowed,  as  may  also  oysters  and 
lobsters.  The  ment  of  the  lobster  i.<!  not  so  tough  and  difficult 
to  digest  as  is  popularly  t>clie\'ed.  Saiiaagc  should  be  a/oided 
because  it  contains  iibuut  40  per  cent,  of  fut  and  a  great  deal  of 
condiment. 

Oelatls. — KmnIs  containing  gelatin  belong  to  the  group  of  meat 
nutrients.  Thcj-  are  of  great  importance  in  dietetics,  serving  as 
protein  and  fat  sparer*.  Gelatin  is  ahiiosl;  entirely  digested,  leaving 
little  or  no  residue.  Tendons,  cartiiage,  ligament.'),  connective  tissue, 
anti  l»«>ne3  lidnng  to  this  cla**.  Gelatin  is  present  in  larger  amoimt 
in  li»e  bnith  of  veal  tlian  in  Ijecf  brotli.  Calf's  head  ami  calf's  feet 
are  rich  in  gelatin.  Meat  jelly  is  a  popular  gelatinous  food  for 
patients  with  stuuiach  <lis('a*e.  Meat  broth  is  not  cousidereil  a 
fooil,  since  it  contains  only  small  quantities  ot  protein,  fat,  and 
gelatin.  It  is,  however,  rich  in  extractives  which  stimulate  the 
secretioin  of  hydrochloric  add.  The  indications  for  its  n.se  are 
thm-fort  plain.  Bouillon  soups  contiuning  eggs  or  flour  may  be 
substitntcf]  for  pure  meat  broths. 

Beef  Tea. — I'lire  Ix^f  tea  has  much  the  same  value  as  meat  broth. 
It  cfMitainit  rather  umre  protein  and  gelatinous  substanarit  tlian  brotli, 
and  has  a  marketl  etTe<'t  in  stimulating  the  appetite,  favoring  the 
Hcretion  of  gastric  juice  in  cases  of  acute  and  chronic  affections 
of  the  stomai'h.  Beef  tea  is  prepared  by  taking  fresh  meat  free 
from  fat  and  cutting  it  into  small  pieces,  placing  it  in  a  bottle 
wtthmit  water,  and  slowly  heating  it  on  the  water-bath;  after 
sttouiitng  for  tn'enty  minutes  the  meat  j\ucc  collects  as  a  turbid, 
yellowish  fluid.     (See  page  177.) 

E(CB-^£g)Ts  are  to  l»e  taken,  as  such,  only  when  soft  healed, 
the  white  cooguhited.  In  the  form  of  ^'cry  liglit  egg  dislics,  or 
Rtimtl  up  in  soups,  the>'  make  a  very  acceptable  addition  to  the 
ilirt.  IIar«l-l)«iilc<l  or  fried  eggs  cannot  rewlily  l>e  reachwl  by 
the  gaitric  jui<v,  and  are  apt  to  irritate  a  disea.sed  ga.4tric  mucous 
nembratie,  unless  the  hard  protein  is  first  very  finely  triturated. 
II 
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They  are  valiiAliIe.  however,  in  cases  of  h>'perehIorhydria.  Errs  are  a 
concentrated  food  contwiiing  13  per  ocat.  of  protein  and  D  jK-r  eent.  > 
of  fat  A  diet  consisting  solely  or  rhieflv'  of  eggs  should  not  be  pre- 
scribed for  patients  with  gastric  trouble,  since  even  in  health  it  is  not 
advisable  to  ingest  large  quantities  of  protein  in  so  concentrated  a 
form.  If  the  functional  derangement  of  the  stomach  ii  marked  by 
subiieidity,  the  peptonizing  power  is  of  course  delicient ;  and  if  by 
hj7>eracidity,  the  secretion  of  acid  will  be  still  further  augmented 
by  the  ingestion  of  protein.  Raw  eggs  are  not  assimilated  as  well  as 
boiled  cjtgs.  They  frequently  cause  diarriiea  and  vomiting.  It  is 
estimated  that  only  ijO  per  cent,  of  the  whites  of  raw  eggs  is  utilized 
in  the  human  digestive  tract.  This  s-ssertion  may  be  somewhat 
startling,  but  the  recent  work  of  Mendel,  I*wia,  Ely,  and  Batemaa 
proves  it  to  be  true.  Haw  egg-white  contiuns  something,  in  small 
amount,  which  has  a  powerful  retarding  or  inhibiting  action  on  the 
digestive  enzymes.  TTiis  is  destroyed  by  Iieat.  The  egg  should  he 
coagulated  by  heat  to  favor  its  dip-^lion  and  assimilation, 

Fat.~  A  diet  rich  in  fat  was  at  one  time  conaidercti  deleterious 
to  patients  with  gastric  disease.  At  present,  however,  the  view 
predominates  that  fat  is  a  food  whieli  is  very  well  adaiited  to  tliis 
class  of  patients,  inasmuch  as  it  has  a  high  calorie  value  in  projior- 
tion  to  its  volume.  We  know,  ni(irefj%cr,  tliat  fat  hinderii  tlic  seere- 
tioD  of  gastric  jiuce,  while  it  docs  not  interfere  with  the  motility 
of  the  Gtomach.  CJood  results  have  been  reported  after  the  admin- 
istration of  fat  in  cat^s  of  dis1url>pd  motor  Reti\-itj'  of  this  organ. 
The  fat  l»est  adapted  to  patients  with  gastric  disease,  as  has  been 
said,  is  butter.  There  arc  but  few  tru.-stwortby  substitutes  for  good 
butter.  Of  other  fats  suitable  for  patients  with  stomach  diseases, 
we  have  cream,  olive  ml,  oil  of  sesame,  sweet  oil  of  almond,  and 
cod-liver  oil,  liecause  of  its  disagreeable  taste  cod-liver  oil  proves 
repiJavc  to  most  patients;  the  taste  may  be  dbguiscd  by  admin- 
istering the  oil  in  capsules. 

VGUt.- — Since  milk  contains  large  proportions  of  protein,  fat,  carbo- 
hydrate, and  vitamin,  it  is  an  excellent  article  of  diet.  When  a  litjuid 
diet  alone  is  indicated,  milk  liolds  first  place.  It  must,  however, 
l>c  borne  in  mind  that  milk  alone  is  imablc  to  supply  the  required 
number  of  calories,  for  three  litiTS  of  milk  contain  only  1 800  calories. 
Should  milk  pnrve  repulsive  to  a  patient,  the  taste  may  be  dis- 
guised by  combining  it  with  otber  articles  of  diet.  Milk  ought  to 
be  given  freshly  boiIe»l,  as  it  is  tlicn  more  ea.-^ily  digested,  and  tlic 
grxms  contained  in  it  arc  destroyed  by  the  boiling  process.  Milk 
ia  poorly  bonie  by  many  patients,  and  for  various  reasons.  Some- 
tunes  the  reason  is  purely  subjective,  a  sort  of  "pholiia"  that 
has  to  l>c  overcome  by  psychic  influence.  Then,  again,  with  a 
pure  milk  dirt  a  large  quantity  is  neees.sary  in  order  to  provide 
tlie  required  number  of  eslories,  and  this  Urge  volume  interferes 
with  the,  digestion  of  the  milk,    llie  volume  may  be  diminished 
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^►y  the  use  of  otiixlensed  milk.  The  •rtomach  contents  arc  apt  to 
become  exoessnely  ari<l  when  great  qimntitics  of  milk  arc  tuken, 
the  acid-se<!rKtiiig  glunds  iK-iiig  stimulated  hy  the  presence  of  the 
milk.  \\Tien  it  is  nonaideretl  a(lvisal>lc  to  prcstTibf  milk  in  large 
amounts,  the  hj-pL-racidity  uuiy  be  corrected  by  the  u.-*  of  alkaline 
iniiierul  water*  in  small  amounts.  lieRinninK  (hirinR  tJic  sceond 
hour  of  gastric  dige^itinn.  The  addition  of  liint'-water  to  milk  will 
ofu-Ji  aid  in  its  digestion  in  cases  in  which  the  milk  would  not 
othenSTse  he  easily  home.  Milk  is  nearly  always  well  borne  if 
it  does  not  remain  too  long  in  the  stomach.  The  more  finely  the 
caM-in  Itoccules  we  precipitated  tlie  le»i  discomfort  is  the  patient 
likely  to  cxperieaicc  from  a  milk  diet.  The  drinking  or  sipping  of 
nulk  in  very  small  quantities  will  cause  a  fine  precipitation  of 
casein  in  the  stomach.  Part  of  the  pronounced  value  of  koumiss 
aiHl  kefir  is  due  to  the  precipitation  of  casein  in  a  finely  siiUlivided 
condition.  I'egnin,  a  sterile  milk-sugar  rennet  ferment,  has  u 
similar  action  in  producing  a  finely  floc-eular  cougulalion.  It  is 
found  that  milk  causes  much  di^onifort  in  cases  of  stenosis  of  the 
pylonifl. 

Karfll  Cvre. — for  certun  disorders,  such  as  dnipMcal  conditions 
of  all  kinds,  whether  due  to  the  heart,  the  kidneys  or  the  !i\tT;  for 
asthma  resulting  from  emph>'seiiia  and  pidmonarj'  catarrh;  obstinate 
neuralgia;  h>T>ertroi)hy  and  fatty  degeneration  of  the  liver,  and  all 
olociire  conditions  of  the  gastm-inteslinal  tract  and  the  ncr%'ous 
sj'stem,  a  tj-pc  of  milk  <i!et  advoeatwl  by  tlie  Uusaan  phj'siciaii, 
Karell,  has  proved  useful.    The  patient  is  kept  on  this  diet  until  all 
tlie  acute  sjTnptoms  have  subsided  and  then  grndiially  jilaced  on  one 
more   nutritious,     'lliis.  the  so-called  "Karell  cure,"  consists  in 
hmiting  all  foods  taken  by  the  patient  to  skunmed  milk  in  amounts 
of  two  to  six  omia-s  (60  to  21)0  Cc.)  at  exact  intervals,  four  times  a 
day.    It  can  be  taken  at  my  tem]icraturc  preferred  by  the  patient's 
taste,  and  ^otild  l>e  appcd  or  "  cheweil"  so  llmt  it  will  be  intimately 
mixed  uith  the  saliva.     If  it  i»  well  digested,  as  proved  by  scili<] 
Ntools,  the  amount  is  gra<hially  incTeiise<l  until  at  the  entl  of  two 
»wlcs  one  quart  (1000  Ce.)  is  allovie<l,      Karell  insists  upon  the 
oh«)rr\-anoe  of  regular  intervals  between  the  milk  meals— 8  o'clock, 
12,  4  and  8.    During  the  first  week  some  tlifliculty  is  encountered, 
and  each  feeding  !*eems  a  very  tiny  dose,  yet  if  the  patients  follow 
the  niJe  they  complain  of  neither  hunger  nor  thirst.    Constipation 
i»  relieved  by  simple  encmata.    If  thirst  is  distressing,  a  little  pliun 
water  or  seltzer  is  allnwetl.    If  the  dearc  for  solid  fcMwl  in  the  second 
iiT  thin!  week  is  o\erpowerinK,  an  allowance  nf  food  from  the  purin- 
frre  list  U  gnulually  added  to  the  diet.   Absolute  rest  in  l>ed  Ls  essen- 
tial.  Tl»e  "  aur"  is  inditnted  in  cases  of  higli  blood-pressure;  decom- 
pennUcd  acute  and  chronic  heart  disease  associated  with  c>'anosis. 
^limes,   externa,  and   a'^eites;  lu-teriosclcrosis,    ki^iney   and   liver 
gout,  and  rlK-umatic  arthritis.    In  many  eases  a  prompt 
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sn'i  ffficienl  tliiirf^is  n-siilts  in  loss  of  wi-iglit  aiul  d isuppcaranw!  m^ 
all  eticinii.    The  improvement  in  the  siihjerlive  symptcuDH  i>  often 
marvellous 

Sliuulil  milk  fcs  sudi  not  (w  permissible,  advaiitap?  may  l»e  taken 
of  one  or  more  of  the  nnmwoiis  milk  preparations  available. 

Buttrnnilk  ooiilaiiis  \v9s  fat  and  sugar  than  frc^h  milk,  hut  tin.- 
small  percentage  of  lactic  acid  it  cont^ns  givea  it  an  agreeahle 
and  iffrcshinR  taste;  it  is  well  borne  in  gastric  disease  and  is 
particulariy  \i»ie\\\\  in  febrile  affections  of  tlie  stomach. 

Whry,  the  fluid  remaining  after  the  precipitation  of  eaaein,  con- 
tains protein,  niilk-sn^nr,  i>ept>ine,  and  common,  salt;  its  nutritive 
value  is  iimal),  and  it  is  usc<)  to  a  very  lunitcH  extent  (see  page  090). 

Koumisn  and  Kefir. — KouinLss  uid  kefir,  on  the  ntber  hand, 
are  most  excellent  milk  preparatiouH.  Koiimis.s  is  ijrepored  from 
the  milk  of  cither  marcs  or  cows  by  lactic  acid  and  alcoholic  fep- 
mentation.  It  contains  lactic  acid,  carbon  din\id,  nnri  alcohol, 
and  has  an  agreeable,  slightly  a<-id  taste.  Kefir  has  boon  iLsed 
much  mure  extensively  than  koumiss.  It  is  prepared  by  means 
of  kefir  tablets  or  pastilles,  which  acting  upon  milk  pro<luce  lactic 
and  aicohuiic  fermentation,  the  result  of  which  is  a  thick,  cream- 
like, acidulous  lK^\erage.  JJoiled  milk,  (-ooled,  is  poured  o^'er  the 
kefir  ferment  and  left  to  stand  for  twelve  hours  at  onlinary  room 
temperature.  It  is  then  stirred,  filtered,  and  placed  in  bottles, 
whi<'h  arc  to  be  thoroughly  shaken  three  times  a  day  and  kept  in 
a  cool  place.  After  two  or  three  days  the  kefir  will  be  ready  for 
consumption.  The  advantage  of  kefir  is  that  it  contains  small 
quantities  of  carbon  ilioxid  together  witli  ii  very  anndl  pi-reenlage 
{2  per  cent.)  of  alcohol.  When  ingested  it  hastens  the  secretion 
of  h.vdrochloric  acid  and,  on  accoimt  of  the  action  of  the  carbon 
dioxid,  increases  its  jxiwer. 

Yoghurt. — ^This  is  a  Bidgarian  sour  milk,  of  recent  intnxiuction 
in  America,  but  long  used  in  the  V.mt.  It  has  a  high  mitritivc 
value,  em)>ln_ve*l  in  the  same  way  as  kefir  (see  page  tiOl). 

The  value  of  yoghurt  (pronomice'l  iiiirjnnrl)  for  gastric  patients 
was  first  ftpprcciate<l  by  the  Bulgarian  physician  GrigorofT,  and 
later  by  the  I-'ri'iich  school.  It  is  similar  in  many  waj-s  to  kefir 
and  koumiss.  The  acidnlatlon  is  generated  by  a  ferment  con- 
taining thrc'c  kinds  of  bacteria,  the  most  important  of  which  is  the 
BarilUia  bulgarieus,  a  long  bacillus  which  appears  both  singly  and 
in  chains,  and  which  can  I>c  stained  by  Gram's  method.  This 
bacillus  is  able  to  induce  fermeutalion  of  dextrose,  sugar  of  milk, 
and  saccliarnse,  and  causes  the  <'oagulation  of  sterile  milk  within 
twcKe  hours  by  the  formation  of  laHie  acid.  A  tcoijK-ratun!  of 
Wl*  to  70°  C.  destroys  the  vitality  of  the  germ  in  thirty  minnte^s. 
The  comjHwition  of  yogliurt  and  its  relation  to  ordinary  sour 
milk  (which  l;ecomes  acid  by  mere  exposure  to  air),  to  kefir,  and 
to  koumiss,  may  be  seen  from  the  following  table: 
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C^DEnnioii 

KefU. 

Kounriai.            •our  milk . 

Vntburt 

lAftowflttn   .... 

■2.m 

0.80 

2.70 
D.fHl 

Lact4>«n>iuuiti 

0.2S 

0.30 

3.63 

IVptiitiM  Bill)  aII>iuuoM« 

O.OS 

1.04 

3.75 

F»i 

3.10 

1.12 

3.70 

7.20 

Milk-«nigaT     .... 

2.78 

0.39 

4.50 

B.40 

IacIm  add    .... 

0.81 

0.D6 

0.60 

0.80 

0.70 

3.10 

0.20 

Mitiontl  ooEwlituraUi 

0.79 

0.33 

0.71 

1. 38 

I 


'Hip  wIvftiitAKe  of  j'oghnrt  ronsiBts  in  the  fact  that  its  casein 
»nii  albumin  arc  rciidtntl  sokitjli'  in  tiie  simpe  of  peptones  and 
albtitiiosrs,  ami  that  the  lime  pho}«iihates  have  pine  into  solu- 
tion up  to  tiS  per  eeiit.  These  facts  serve  to  explain  the  ready 
digratibility  of  the  milk. 

Sletrhnikoff  ascribes  a  clin-ct  lifc-prolonping  eflfet-t  to  yoghurt 
milk,  aiul  he  liiues  (his  opinion  upon  t]ie  fact  that  ui  Bulgaria, 
where  yoghurt  h  a  re^nilar  article  of  diet,  there  are  in  four  millioQ 
Inhabitants  three  thousuiid  six  hundred  e«>nsuiuers  of  yoghurt  who 
are  t«i(]  to  be  abnw  one  hundred  years  of  a^,  wliile  in  Germany, 
with  a  population  of  axty-one  tnilliou.  there  are  only  about  seventy 
eenletuirian».  Orante<l  lliat  tJie  eoneUi.siona  of  \Iet<hnikoiI  may 
be  somt-vbat  erroneous,  it  must  still  he  admitted  that  the  decom- 
ition  pfoces.s  in  ihe  interne  and  the  whole  tLisue  metumoiv 
88  are  favorably  affwtcil  by  the  use  of  yoghiut.  l*reparations 
analogous  to  joKhurt  are  put  out  by  the  various  jtharmaeeutical 
bou^ct)  in  .\nieriea-  'i'alilets  are  manufartured  from  a  pure  cul- 
ture oC  Bulgarian  lactic  acid  luu-illi,  which  when  added  to  sweet 
millc  iixhiee  fennentaliim,  the  re.sult  Wing  a  beverage  that  i» 
esKntially  the  same  as  yughiui. 

CbtWB. — (.'heese  is  made  by  treating  raw  milk  with  rennet. 
The  remitting  coaKiitum  is  thoroughly  beaten  up,  and  then  left 
standing  to  tnnture.  Tlic  cai^ein  is  thereby  spht  up  into  various 
deeoni  posit  ion  products  which  give  the  ehecie  it,s  characteri.stic 
odor  and  tiL^te.  Decomixised  cheese,  whicli  is  lookc«l  ui>on  as  a 
delicacy  by  some  people,  should  not  be  prescribetl  for  patients 
with  ga.ttric  disease.  Almost  ever>-  normal  stomach  rel)els  against 
the  Uoqueforl  an<l  IJmbnrger  checttea  with  tlieir  charttcteristic 
odors.  The  wmiputrid  casein  cheese  should  never  Ik-  eaten  even 
by  lieoltliy  {tenple,  not  to  mentiVin  ])eople  wttli  imjiuirfd  digi-stion, 

BrMd. — Ilye  hreiul  is  prei«ire<l  from  rye  iiour  by  means  of 
ymsted  dotigh.  Itlack  bn-od  and  "pumpernickel"  arc  mtulc  fmm 
ry*  Qaur;  Graham  bread  from  wlmle  »h<at  meal.  -Ml  the.H«r  vari«- 
tin  must  lie  excluded  from  the  dirt  of  gastric  patients,  inasmuch 
u  tbr>~  prove  a  source  of  irritation  to  any  hut  a  normal  stomach. 
The  finer  b«ked  foods,  espc^eiully  those  made  of  wheat,  as  white 
hmd,  zwieback,  and  cookies  or  bituiiit.s  prejiared  by  the  addition 
t4  buttvr,  milk,  and  sugar,  arc  cspetJalh'  adapted  for  Ra.stric  treat- 
ment.   Ordinary  wheat  bread  iiliould  be  given  stale,  or  only  when 
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roastwl— US   U«ft»t.      Fresh  and  very  3f»gg>'  wheat  bread  retatxlH 
penctrfttion  l>.v  the  (]t^.'iti^'e  fluids  and  is  diffjciilt  ol  mechanlcalj 
subdivision.     Wheat  l>rt-uid  tiiu.st(^],  /.vticbtick,  and  biscuits,  like  I 
the  crust  of  bread,  contain  their  starrh  in  the  form  of  dextrin  wliidi 
is  eaaly  digested.  It  is,  however,  iioeossory  that  patients  with  gastric 
disease  should  rarefiilly  inastirate  and  insalivate  these  baked  foods. 
'i'hen:  is  a  nii^ftakcti  iiU-ii  among  the  laity  that  the  sick  shouhl 
be  fed  pappy,  liquid  s\ilwtanoes  entirely  difftrent  from  the  food 
taken  by  a  person  in  hcaltli.     If  we  cxcvirt  f(Kxls  tliat  contain  a 
great  deal  of  irritiiting  wiiste,  there  is  no  reason  why,  in  (^■neral,  the 
diet  of  the  si<'k  should  <liffcr  from  that  of  the  wrll.     We  must,  Imw- 
ever,  eliminate  fried  foods  and  fermentable  vegetables.   Pure  white 
bread  is  never  contrarindieatcd,  and  tile  addition  of  butter  gives 
it  a  high  ealoric  value.    The  bread  should  be  thoroughly  toasted 
in  order  to  dextrinize  the  carbohj'drates  and  render  them  ejisily 
digestible.    Crackers  ean  frequently  be  substituted  for  breaif. 

Oruels. — Omin  flours  are  used  not  only  ui  the  baking  of  bread, 
but  in  the  preparation  of  soups.  The  gniel  soups  in  the  making  of 
which  the  grain  graTiule^  are  first  boiled  and  then  pressed  through  a 
sic%'e  are  valuable  hi  tlie  treatment  of  slomaeh  di.sea.se.'v.  Out  (inil 
barley  gniei  are  prepared  after  this  manner.  Their  mtiwid  con- 
siatencj-  is  due  to  gluten  and  broken-iip  starch  grannies,  '  CJniel 
&oups  protect  the  mueous  membrane  of  the  stomach  from  the 
irritating  effects  of  other  foods  eaten  at  tl^;  same  (line.  Sago  and 
tapioca  as  porri'Ige  or  soup  arc  very  useful  foods  for  gastric  patients. 
Nooilies,  macaroni  and  spaghetti  are  u.seful  farinaceous  dishes. 

Potatoes. — ^The  cheapness  of  potatoes  and  the  large  percentage 
of  earl)ohydrates  they  contain  render  them  a  very  satisfactory  fcwd 
for  all  classes  of  gastric  patients.  They  must  l>e  properly  pp&- 
parcd^as  a  purfe,  if  need  be,  with  the  lukhtion  of  milk  and  butter. 
Other  toilwrons  plants  used  as  foods  are  much  poorer  in  carbohj-- 
drates  than  jHitatoes,  and  should  be  eaten  oidy  when  they  can  be 
pre]]are<)  in  the  form  of  purfe.  Hard  tul)epa,  such  as  radishes, 
beet  roots,  and  onions,  are  contra-indicated  in  eases  of  impured 
digestion, 

Elee.— Uioe  has  usually  been  considered  an  inferior  food  owing 
to  the  excess  of  starch  (in  other  words,  deficiency  of  protein)  in  its 
comjKwition;  and  this  is  undoubtedly  true  of  rice  as  we  usually 
get  it  'lliis  allegni  liefecf  in  tlie  grain  is  due  to  the  nnnoval  of 
a  nutrient  substance  in  making  it  presentable  for  the  market  by 
what  is  known  as  the  polishing  process.  Not  only  the  outer  husk, 
but  what  is  known  as  the  "rice  meal,"  which  envelops  the  inner 
kernel,  is  removed,  despite  the  fact  that  this  is  the  moet  nutritious 
part  of  the  groin.  Analysis  of  "rice  meal"  shows  it  to  contain 
12.5  per  cent,  of  protein  and  4..'i  per  cent,  of  phosphoric  acid. 
The  Jfti)ane.se,  in  connnon  with  other  rice-eating  peoples,  polish 
only  the  grain  that  is  Intended  for  export;  what  is  kept  for  home 


VEOBTA  BLBS—FRUIT—SUOAtt— SPICES 


167 


* 


oonstimptinn,  being  uiipulishi-<),  iKMise^scs  a  muoli  larger  projMirtion 
at  nutriment  and  a  fia%'or  which  the  polished  grain  lacks,  liicc 
in  its  oaturftl  coDditioo  is  thi:rcforc  a  very  nutritious  article  of 
food;  it  is  fssily  digested,  and  quite  suitJible  for  piitients  with 
imptiircd  digestion.  The  puli»)ittl  rice  is  so  deficient  in  vitamin  that 
aoinmb  fed  solely  upon  it  develop  polyneuritis  analngous  to  that 
which  ocfurs  in  Iteriberi.    (See  page  l'»7.) 

Or8«D  VAsetables. — Green  %-e^ctahle3  and  the  various  kinds  of 
cmbbage  contain  very  little  protirin  and  only  a  small  quantity  of 
carbohydrates.  Prepared  as  purees  they  are  permissible,  however. 
fhe  small  percentage  of  cellulose  in  green  vegetables  is  no  contra- 
indit-ntioii  to  tltcir  uite.  A  patient  witli  gastric  disease  should  not, 
however,  eat  vegetables  which  camiot  be  findy  divided.  Of  aspara- 
gus, the  tops  only  are  allowable.  Mushrooms  arv  contra-indieated. 
Grocn  vegetable  leaves  are  rich  in  vitamin  (sen  page  l."iS), 

LtfiunM. — Peas,  beans  and  k-iittls  are  all  rieh  in  protein,  cod- 
taining  about  20  or  2S  per  cent.,  and  5()  per  cent,  of  carbohydrates. 
They  arc  cooscqueatly  very  nutritious  substances,  and,  when  well 
cooked  and  carefully  strained,  suitable  for  gastric  patients. 

Rnit. — Fruit  contains  less  protein  than  do  vegetables,  but  a 
Urger  quantity  of  carbohydrates  in  the  shape  of  dextrose  and 
Icvulosc.  The  refreshing  taste  of  fruit  b  due  to  various  fruit  adds, 
such  as  malic  acid  in  apples,  tartaric  acid  in  grapes,  aud  citric  acid 
in  lemons.  Patients  with  gastric  disease  should  take  fruit  only 
when  it  is  cot^ed  by  boding. 

Boffar. — Can&«ugar,  grape-sugar,  milk-sugar,  or  fruit^ugor  may 
be  eaten  by  patients  with  gastric  disease,  within  cert^n  limits. 
Sohltioos  of  sugar  cause  in  the  stomach  a  decreased  secretion 
by  tbe  gastric  glands.  Sinee  they  inhil>it  the  secretion  of  hydro- 
chloric acid,  they  arc  applicable  in  conditions  of  hyperacidity. 
Morgan  carefully  experimented  with  cane-sugar  on  several  persons, 
making  repeated  gastric  analyses;  he  concludi>l  that  sugar  in  con- 
siderable amounts  in  the  diet  of  dther  tlie  health}'  or  the  siok 
depreeses  the  secretory  functions  of  the  stomach.  In  byperehlor^ 
hydria  a  diet  containing  large  amomits  of  sugar  diminishes  the 
secretion  of  bydrocJUoric  add  in  about  the  same  proportion  as  it 
docs  in  a  healthy  stomach.  Tlm.-e  or  four  ounces  of  sugar  can  be 
difested  hy  the  healdiy  aihilt  witliout  diiHailty  in  twenty-four 
boon.    Saccharin  occasionally  gives  rise  to  ilisturbed  digestion. 

Sfleea. — Small  quantities  of  common  salt  stimulate  the  secretion 
d  gastric  juice;  targe  qtumtitics  binder  digestion.  The  ingestion  of 
Hit  in  gastric  disease  has  to  be  regulated  according  to  ttie  ftiulings 
on  asalysis  of  the  stomach  contents.  In  cases  of  aclilorh^dria 
lalt  b  indicated,  while  in  cases  of  hyperchlorhydria  it  is  contra- 
indicatod.  In  addition  to  sodium  chlorid,  the  alkaline  phosphates 
and  earths  are  maile  use  of  in  the  human  economy,  'lliey  are, 
however,  present  in  ordinarj'  food  in  sufficient  quantity  for  tliis 
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purpose.  Onlj-  very  few  spioes  ."^luiiilil  \n:  allnwed  in  the  dietary  nf 
gustrit'  pHtkiit&  Vntiilla  and  <:itinauii>ii  nrc  ltiirnili-N».  ['nictindly 
all  other  spiers  must  lie  cliniinnterl.fir  uweirl  with  care  for  the  purpose 
of  stimululiiig  ai\  iiisulticiciit  siiTctioii  of  gustrie  jmw. 

Water. — Artifieial  waters  eharued  witli  earhon  dioxid  have  no  place 
in  tlie  dietary  of  stomacli  patients.  The  nal\iral  mineral  waters, 
howe\'er,  excite  pejistaltie  aetion  and  have  a  sli(ihtly  anesthetic 
effet-t  ujion  the  mucous  memhrane  of  the  stomaeh.  Strong  natural 
Waters,  like  the  nrtilieitil  auh^tifule^,  euntain  too  inueh  carbon 
dioxid,  and  consequently  have  a  hannfiil  elFect  upon  the  Htatnaeli, 
Not  more  than  eiglit  uunco:<  of  water  should  he  taken  at  one  time. 
Water  is  not  absorbed  by  the  stomaeli.  The  drinking  of  ice-water 
is  bunnftil,  inasmuch  as  it  temporarily  paralyzes  the  pjlorie  elosure, 
so  tlmt  the  stonmcJi  ennteuts  are  in  danger  of  being  emptied  at 
once  into  the  duodenum.  As  Bettmann  has  shown,  large  draughts 
of  hot  water  benefit  those  who  are  well  n"uri-.lHil  and  whose  diges- 
tive tract  is  well  supplied  with  niuseular  tissue.  Large  draughts  uf 
hot  water,  taken  on  retiring,  arc  benefitinl  to  corpulent  people  who 
are  subject  to  "bilious  attacks"  so  called,  or  who  are  affected  with 
gastric  catarrh.  An  aperient  piU  swallowed  at  bedtime  with  a 
large  tinnblerful  of  hot  water  is  usually  all  tlie  mwlieinc  that  is 
necessary  to  keep  such  jHitients  comfortable.  Hot  water  taken 
before  meals,  either  with  or  without  phosphate  or  sul)>hate  of  so<la, 
is  also  beneficial.  It  acts  by  dissolving  and  washing  out  of  the 
stomach  the  aeeumulated  uuicus.  Such  treatment,  however,  insti- 
tuted in  cases  of  motor  insufficiency  (atony,  dilatation),  almost 
invariably  does  harm.  At  firet  tJie  patients  ejqjerienee  some  relief. 
but  after  a  few  weeks  all  their  symptoms  return  in  an  aggravated 
form.  Thi;*  is  explaiiied  by  the  fact  that  when  the  digestive  tract 
is  relaxed  and  mascularly  weak  the  stomach  is  imahle  to  propel 
large  quantities  of  (hiid  into  the  uitiwtine.  In  such  cases  it  is 
always  diffieidt  to  get  sulKrient  water  into  the  sj-stem.  Tlie  stomach 
should  not  be  overlna*ied  with  water  at  any  one  time,  but  water 
should  be  taken  in  small  quantities  and  frequently. 

Recent  experiments  on  dogs  prove  that  the  ingestion  of  (iiumti- 
ties  of  water  with  foo«l  causes  a  marked  increase  txtth  in  the  quan- 
tity of  tlie  gastric  juice  and  hi  its  hyilroi'hloric  acid  (vntent. 

Alcohol. — ^Tlie  combustion  of  protein  and  fat  ts  diminished  after 
small  quantities  of  uWhol  are  taken.  In  acting  us  a  fat-sparer, 
alcohol  itself  is  consumed  ajid  yields  heat  and  encrgj'  to  the  body; 
it  is.  tlierefore,  to  a  certain  degree  n  (oikI.  Akxihol  is  usually  con- 
sumed in  the  sljape  of  ehampapie,  beer,  wine,  wliiskj',  brandy  or 
other  concent  rated  spirituous  li(|uor.  'J'he  general  cffeet  of  alcohol 
in  small  (luantities  and  in  not  too  concentrate<l  form  on  gastric 
digestion  is  to  stimulate  secretion;  but  large  quantities  and  the 
concentrated  drinks  (liquors)  retard  digestion. 
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Te»  and  CoSm. — TofTee  stbnulatt^  the  sccretinn  o\  the  Ra^trlr 
g^auiiis  imd  iiKTcascs  the  pcrLsUiltic  inuvciiifiit,s  of  tht-  inU-sliiic. 
Tea  liK*  a  eomtipatiiij;  effect  on  acrount  of  die  lar^e  amount  of 
(aiini<^  Acid  it  t^ntain^.  and  in  aiiiioal  cxix.Tiiat^'iiLs  it  n-tanLi  the 
serretioti  of  acid  and  delays  tlie  peptonization  of  protein  suhstanees. 
Coffi-e  should  bi-  forbiddt-n  in  most  ciisi-s  of  gastrin'  discasi*.  Very 
weak  tea,  n»  tl>e  eontrar>'.  may  l>e  taken  with  advantage,  especially 
if  used  as  a  vchiHc  for  milk  or  other  nutritive  matrriids.  In  health, 
however,  there  b  no  reason  for  apprehendtnn  (LiiiRer  to  the  race 
at  large  frwm  c«ffee-<lriiiking.  C'otTi'i--drbiking  Iius  not  affected 
AnieritAtb  to  any  appreciahle  <iei|*ree,  though  coffee  has  been  the 
almost  univcT^  bevtrugc  for  man.v  dtt-adcs.  The  life  insurance 
compuiies.  constantly  wnrriiig  agaiast  everything  that  tends  to 
sborten  life,  are  silent  in  renani  to  coffee  as  a  iK-veragc,  The  expcri- 
mfiit»  of  t'hase  on  thr«-e  normal  individiuils  who  were  not  a<Klictet! 
to  tea  or  coffee  show  that  when  takai  witJi  meals,  in  the  amouiitM 
(inlinurily  it»ed.  these  ))everage»  do  not  retard  eitlter  salivary'  or 
peptic  digcHtion.  It  hft»  been  foimd  that  sa1ivur>'  digestion  b 
aided  sliKhtly  hy  tea.  IJoth  tea  and  coffee  may  ju't  as  milil  stjin- 
oUnts  to  f^tric  secretion;  the  digestive  power  of  the  secretions, 
bowcv'cr.  is  not  au^entcd,  but,  on  tlie  other  hand,  neither  is  it 
impaired,  ss  in  tlie  ase  of  whisky.  Therefore,  as  a  stimulant  to 
gwtric  secretion,  tea  or  coffee  woidd  seem  prttferable  to  whisky. 
.A  tfreat  deal  has  been  said  about  the  deli^terioit'*  effects  of  tea  aiirt 
coffee  on  the  stoinadi.  Apart  from  their  stimulating  effect  on  the 
antral  nervous  9>>teTO,  if  pn^ipcriy  nia<le  and  not  too  strong,  their 
effrct  on  digestion  b  almost  neutral. 

Coooa.^ — Cocoa  possesses  much  higlier  nutritive  value  than  tea 
or  coffee.  It  docs  not  stimulate  gastric  digestion,  and  prci>ared 
with  either  water  or  milk  it  is  a  proper  beverage  for  ]>atients  with 
fltcunadi  disease.  Preparations  of  cocoa  from  wliidi  the  »U  has 
been  expressed,  and  which  have  not  been  treated  with  alkalis, 
are  to  be  recommended.  Chocolate  prepared  hy  admixture  of 
sugmr  ami  s]iices  i»  nut  »o  ca->tly  digested.  It  contains  a  larger 
proportion  of  fut  and  carbohydrates,  and  may  therefore  give  rise 
to  feriDentution  and  the  formation  of  luncl. 

TotMCCO. — The  U-se  of  tol>aero  in  any  form  is  to  he  interditrted 
n  all  easts  of  stomach  diseiise  becjiiuw,  clinically,  it  has  often 
proved  to  be  the  <raiLse  of  chronic  gastritis  and  its  scqucUe,  Nico- 
tin  lua^'  ri?dutT  tJie  iwristnltic  motions  of  the  stomach  in  conso 
qucDce  of  its  paral>'7.ing  effect  on  the  vagus.  Tobacco  may  cause 
lljrpcneidity  in  tlie  empty  stomaeli.  Smoking  after  nieaU  induces 
»livalion.  and  when  tlie  saliva  Is  swallowetl  the  acid  secretion  of  the 
tfotiuuh  iKfoiiw^^  ncutnilizwl. 

Instnictinx  ttie  Patient.-'Thie  patient  must  be  definitely  instructed 
■I  r^aid  to  what  aitieles  of  diet  arc  permissible  ajMl  what  are  not. 
fVinted  schedules  are  frequently  provided  for  this  purj'oisc.    The 
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allowable  and  the  forbuideii  tooils  are  all  eiiuiin;ri»(eil  on  those,  and 
those  mi^iiiitiililf  for  tlie  jmticnt  ari;  crossed  off.  ITie  phj'siciaii 
should  aim  at  avoidijig  imneires-sary  monotony  in  dietary  arraiigv- 
mcjits.  If  i>ossiblc,  food  luxuries  and  spices  should  be  permitted 
to  such  ail  extent  as  to  render  the  prescribed  diet  rclishablo. 

It  is  quitt-  proper,  iiidewl  ncfcssarj-,  to  give  exapt  counsel  regard- 
ing  the  quantities  of  food  to  i>e  takoji;  and  the  pliysician  should 
not  confine  himself  to  sudi  general  niiTosiirements  as  spoonfuls,  cups, 
and  wine  glasses,  the  standards  of  which  vary  so  widely.  'ITie 
quantity  is  more  aecurutoly  specified  in  grains,  as:  Of  fruit  pre- 
servK*,  the  portion  for  a  patient  witli  gjistrio  disetuc  sliould  not 
exceed  150  ktaids-  (five  ounces),  Ilints  rcRaniinR  the  mode  of 
prvpurntioii  of  food  must  likewise  be  carefully  given — «.  g.,  whether 
meat  should  he  eaten  raw,  boiled,  or  roastsd;  in  what  form  and 
state  of  sulxlivision  the  various  foods  arc  to  be  taken  (puree, 
ma.shed,  etc.);  to  what  extent  fats  and  spices  may  be  employed  in 
■jjic  preparation  of  the  dishes;  and  how  strong  tea  or  coffee  may 

■Bniade. 

'  '  Tt  is  quite  essential,  too,  to  impress  upon  the  patient  tlie  number 
of  menis  to  lje  taken,  and  at  what  hours.  The  rule  is,  light  meals 
at  frequent  intervals.  This  holds  good  particularly  in  cases  of 
atony,  dilatation,  and  pyloric  stenosis,  because  in  such  conditions 
large  quantities  are  very  diflicult  to  mnimge.  In  some  cases  where 
hjpcrBCfretion  is  a  feature  the  Intervals  between  meab  sltould  be 
extended  in  order  to  provide,  if  jjos-siblc,  adequate  periods  of  rest 
for  the  irritated  gastric  mucous  membrane.  Deviations  from  tlie 
usual  dining  schedule  should  be  as  infrequent  as  possible.  Irregu- 
larity in  eating  is  apt  to  iirolong  the  stay  of  tlie  food  iu  tlie  stomach. 
The  patients  should  not  retire  earlier  than  two  hours  after  par- 
taking of  tlie  e\'ening  meal.  Ma'sticatiun  and  oral  digestion  are 
of  the  utmost  importance.  Only  when  these  are  accomplished  in 
a  correct  manner  is  it  possible  for  the  food  tu  rcikch  the  stomach 
in  such  a  condition  as  to  facilitate  its  penetration  and  solution  by 
the  digestive  juices. 

Patients  should  eat  slowly.  Prolonged  mastication  not  only 
tlioroughly  insalivates  tlie  food,  but  has  a  favorable  and  stimulating 
effect  on  the  secretion  of  the  gastric  juice.  During  the  meal  no 
strain  should  he  put  upon  the  mind,  consequently  routing  while 
eating  is  to  be  forbidden.  Anger,  excitement,  and  irritating  dis- 
cussions must  be  avuideil  at  the  table.  When  the  patient  has  no 
appetite  he  is  not  to  be  coaxed  or  haro-ssed  into  taking  food. 

Beverages  in  moderote  quantities  are,  as  a  rule,  without  evil 
infiuence  m  healtli.  In  gastric  diseases,  however,  drinking  (hoing 
the  meals  is  probably  better  omitted. 

Immediately  after  eatuig,  fatiguing  bodily  or  mental  exercise 
should  not  be  taken.  Vigorous  bodily  exertions  at  such  a  time 
produce,  even  in  health,  sensations  of  discomfort;  in  disease  th^ 
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BE  positively  harmful,  as  they  are  liable  to  diminish  the  secretion 
</ llfdrodiioric  add  in  the  stomach.  A  patient  with  gastric  dis- 
cue  should  lie  down  after  eating,  tuid  on  his  right  ^de,  since  in 
M  position  the  stomach  is  emptied  more  rapidly.  The  clothing 
iaUd  Dot  bind  the  stomach. 

It  is  an  open  question  whether  patients  should  sleep  after  dinner; 
in  iIk  majority  of  cases  this  may  be  left  to  the  patient  himself. 
Tk  percentage  of  acud  in  the  stomach,  and  the  motility  of  that 
crgu,  are  said  to  be  diminished  during  sleep.  These  facts  must 
lie  bane  in  mind  when  considering  the  advisability  (rf  either  for- 
[  <v  permitting  the  after-dinner  nap. 


CHAPTKH  VII. 

DIET  IN  INTESTINAL  DISKASES. 

UKfStHATioN  of  the  diet  iilays  tlu-  cliicf  rfllc  in  all  thernjHnitic 
iri(.'a,sun*s  i-iiiploycd  in  the  truituiciit  uf  iiitt^MtiiiHl  Jisi.-a.M%  BrtHully 
speaking,  the  various  atTeclions  of  the  bowels  are  charncterizeil 
by  cither  diarrhea  or  coiisti{>utioii.  For  this  reason  the  <lii'tary 
instructions  luiist,  as  a  rule,  be  formulated  with  sperinJ  regard  to 
the  (Hjnstipatiiig  op  laxative  effect  of  the  seleetcd  foo<ls. 


CONSTIPATING  DIET. 

A  constij>ating  diet  is  one  which  nHII  not  stimulate  peristulsb 
of  the  intestine.  «ther  iniTbaiiicttlly  or  chemically;  it  dcxrs  not 
irritate  the  luucoiis  membrane,  muscles  or  nerves  of  the  intestine. 
Food  that  is  imperfectly  acted  upon  by  the  secTetioiis  of  the  stomach 
and  intestine,  ret«ulting  in  fermentation  and  putrefaotion,  should 
be  interdicted,  since  the  products  of  fermentation  ami  putrefaction 
are  urcat  stimulants  of  jx-ristalsis.  The  patient  muHt  be  instructed 
to  eat  sparingly,  so  as  to  limit  the  elimination  of  bulky  or  waste 
products  which  cxcitt"  uurmal  pcristalsLi.  Foods  should  be  taken 
whiob,  on  absorption,  leave  little  or  no  residue  of  which  the  intestine 
has  to  rid  itself.  Astringent  foods  and  iMrveraRes  inhibit  botli 
normal  and  abnormal  secretion,  inducing  eonstipntion.  Small  and 
frequent  meals  prevent  ovcrdistention  and  retard  peristalsis. 

A  constipating  diet,  which  in  elTect  is  equivaleut  to  a  uon-irri- 
tftting  diet,  must  be  considere*l  in  the  following  conditions  if  they 
are  associated  with  diarrhea,  viz.:  Acute  and  clironic  eatiirrh  of  the 
small  and  the  large  inte?itine,  chronic  diarrhcft  in  its  various  forms, 
hemorrhages  from  the  bowel,  intestinal  idcers,  maUgnant  neoplasms, 
and  stenoses.  The  time  has  passed  when  every  case  of  diarrhea 
could  be  classed  as  "intestinal  catarrh."  It  is  of  the  utmost  impor- 
tanci*  that  an  exact  diagnosis  Ix-  establushed  befort^  dietetic  measures 
are  instituted.  Tixtay  we  must  in  everj'  case  determine  exactly 
the  work  dune  by  the  inttrstinc,  by  examining  the  feces.  In  tJie 
opinion  of  the  author  the  method  of  determining  the  physiologic 
Activity  of  the  intestine,  inaugurated  by  Sthmidt  and  Strasburger,' 
and  culminating  in  the  well-known  test  diet,  tieserves  to  be  pre- 
ferred to  all  other  methods.  It  is  n  fact  that  all  the  attempts — 
and  there  have  l>een  many  of  them— to  modify  the  practice  of 
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Sclimiflt  awl  StrasliurKcT  have  bifii  iiiisiK-ncSHfuI:  they  do  not 
reprt^iit  Hiiy  iiiijin>vcinciit  in  mi'tliod.  Macruscopic.  microscopic 
and  chemical  rxantitmtinit  of  the  fpces  after  Sohmifit's  test  diet' 
must  be  followed  out  ill  its  entirety  ht-forc  the  rules  for  a  rational 
dietary  regimen  can  be  laid  down.    (Sec  Chapter  IV,) 

By  means  of  examination  of  thir  fcees  wc  arc  frequently  ahle 
lo  locale  tlif  patliologic  prtx-ess  in  the  large  or  the  jruidl  iiilt^tine 
— ■  vtry  important  differentiation  in  its  bearing  on  dietary  restrio- 
tiooa>  Wc  can  also  by  this  means  obtain  information  as  to  whether 
BOOK  pjirlii-iilar  eoiistituent  uf  the  food  (meat,  carhnhydrate, 
fat,  connective  tiiuitie)  is  exceptionally  ill-diRcsted.  More<rter. 
examination  of  the  material  of  a  :«ingle  evacuation  will  show  whether 

Erotein  putrefaction  or  carbohydrate  fermentation  is  present.  The 
iii)wlei!ge  afFordcd  by  anahsis  of  the  feces  has  to  he  carefully 
(lonie  in  mind  in  planning  the  patient's  regimen,  for  upon  it  depends 
the  question  of  increasing  or  tleen-anng  the  aminint  of  protein, 
carbohydrates  or  fats  to  be  taken  in  any  particular  ins*;  or  the 
adaption  of  a  difTerent  and  easily  digested  diet.  It  is  partindarly 
important  to  estahUsh  positively  whether  there  is  putrefaction  or 
fennentatidii.  It  i.s  possible,  hy  making  a  change  in  the  diet  la 
ihefK  cases,  to  create  a  n\itriti<>nal  inediimi  in  which  the  harmful  or 
undesirable  bactena  will  \ye  unable  to  multiply  with  their  usual 
rapidity'.  The  examination  of  the  bacterial  flora  of  the  intestinal 
tract  with  this  end  in  view  is  not  merely  of  tlu-ort-tiial.  hut  of 
practical  importance.  In  the  large  majority  of  cases  the  treatment 
lo  he  90U^t  IB  the  one  which  most  effectively  combats  the  putro- 
fartive  processes  within  the  inte)*tine. 

It  is  now  known  that  the  fluidity  of  diarrheal  diseliarges  is  due 
1(1  llu-  transudation  of  scrum  into  the  intestinal  canal.  This  iwnun, 
afl  well  AS  other  prtMluets  den\'ed  from  tlie  intestinal  wall  (mucus. 
pus.  blond),  is  particularly  liable  to  decomposition;  it  "putrcBea" 
much  more  n-ajhly  than  protein  of  the  fixxi  which  ujay  have 
escaped  digestion.  For  thin  reason,  in  all  chronic  diseases  of  the 
intestiiH-  (catarrhs,  ulcers,  ulwrating  maligimiit  tinnors)  tliere 
]s  fouixl  n  decomposing  stool,  which  may  l>e  recogniised  as  sudi 
by  analyMS  of  the  test-iliet  feces  (decom|)asition  in  the  incubator 
irfX.,  with  a  change  to  an  alkaline  reaction,  and  occasionally, 
though  more  ranly,  the  demonstration  of  soluble  protein).  Cases 
of  putrefaction  arc  to  be  difl'erentiated  from  those  of  pure  carlx*- 
b^'dntc  fermentation — that  is,  from  the  cases  of  chronic  intestinal 
tliBfMp  in  which  ferincntatiun  of  carbohydrates  predominates 
(rrcofrnirable  by  acid  ferment iil ion  in  the  incubator  test).  These 
latter  eixulitions  arc  comparatively  rare.     (See  page  110.) 

(Jastmgenic  diarrheas,  especially  when  exUting  for  a  long  time, 
are  quite  often  asstxiateil  with  catarrhal  conditions  of  the  intes- 

■  A<1»U  Srhmiin:  Tlw  'r«.t  IMM  in  IntaUnol  Ducuo*.  truulatcd  by  Chftrle*  D. 
A«n>k     in>llaiMphi>.  1M». 
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dual  mucoufl  membrane,  and  in  thene  cases  the  intestinal  contents 
incline  more  toward  putreractioii.    (Sec  Chapter  XXXVIII.) 

From  these  facts  we  must  conchifle  t)iat  in  the  majority  of 
intestinal  diseases  aci-'oiupanicd  by  diarrhea,  that  is  to  say  in  the 
overwhelming  ninjority  of  all  patients  suffering  from  intestinal 
ailments,  we  must  insist  upon  a  diet  opposed  to  putrefaction. 

A  diet  may  act  aiitiseptieatly  because  of  either  its  cheiuical  or 
its  nierhanical  eonstitution.  From  the  chemical  \-icw7)oint,  in  an 
antiseptic  diet  the  cnrboh.vdrates  must  prcdouiinnte.  Wc  should 
either  eliminate  entirely  protrin  articles  of  diet,  espec-Ially  at  first 
and  in  grave  eases,  or  restrict  them  to  those  protein  substances 
which  are  most  easily  soluble  and  most  readily  digestwl.  WhcTe 
both  carbohydrates  and  prolcln  bodies  are  in  the  same  patient 
subjected  to  decnmpositinn,  the  putrefaction  of  the  protein  is 
rctanled  aa  long  as  there  arc  present  carbohydrates  capable  of 
fermentation.  From  the  mechanical  standpoint  an  entirely  non- 
irritating  diet  must  be  demandiii.  It  is  evident  that  a  diet  that 
irritates  the  bowel  as  little  as  possible  will  diminish  the  secretion 
of  easily  decomposable  serum,  muc-us,  and  pus,  and  will  thus 
contribute  to  the  diminution  of  the  processes  of  decompontion. 
This  non-Irritating  intestinal  diet  is  obtained  by  the  most  minute 
subdivision  of  all  articles  of  diet,  the  removal  of  all  coarse  residues 
(cellulose,  connective  tissue)  from  the  food,  and  the  avoidance  of 
all  additions  of  irritating  spices.  It  is  by  no  means  an  easy  matter 
to  arrange  a  menu  conforming  to  all  these  requirements  and  at 
the  same  time  giving  taste,  flavor,  and  variety.  The  beat  anti- 
septic food,  both  cheniicailj'  and  mechanically  considered,  is 
afforded  by  the  mucoid  soups— which  shoidd  therefore  l>e  em- 
ployed in  all  grave  coses.  The  mucoid  soups  are  priijared  from 
oatmea),  rice  meal,  wheat  starch,  rice  starch,  potato  starch,  anr! 
corn  starch.  The  grains,  grits  or  flukes  arc  boiled  four  to  six 
hours  with  water,  passed  tlirough  a  fine  sieve,  and  again  brought 
to  the  boiling-jjoint^when  they  arc  ready  for  use.  The  flours, 
I)e3ten  up  in  a  small  qtumtity  \\  liter- 4  ounces)  of  cold  watex, 
arc  added  to  ^  Uter  (1  pint)  of  bolUng  water  and  boiled  four  to 
six  hours.  By  pn^|«T  mlditlons  of  milk,  cream  and  butter  these 
soups  arc  rendered  palatable  and  nutritious.  In  eases  of  lesser 
severity,  soups  may  lie  given  prepared  from  other  leguminous 
flours,  from  tapioca,  sago,  ground  rice,  dried  rolls,  or  zwieback 
and  cocoa. 

Andpatrelactive  Diet.— Of  the  foods  containing  protein  and  acting 
antiscpticuUy,  milk  deserves  particular  attention.  A  constant 
endeavor  should  be  made  to  accustom  the  patient  to  it.  Milk, 
though  it  possesses  gr«'at  imtritiunal  value,  requires  for  its  asi^jmila- 
tion  com])aratively  little  digestive  work.  It  has  also  been  ascer- 
tain<sl  tliat  milk,  of  all  the  foods  containing  protein,  yields  the 
smallest  proportion  of  decomposition  products. 
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Amoiiii;  the  medical  profesNon  as  wdl  as  the  laity,  miik  is  frc- 
((iK-ntly  lookwl  upon  with  disfavor  as  on  article  of  diet  in  raaes  of 
gastric  disease,  under  the  mustakcn  imjuvasion  that  it  is  difBatlt 
of  diftestion.  It  in  trut-  that  milk  oci-aaionnlly  causes  diarrhea  and 
sometimes  ctiiutipation,  btith  in  health  and  in  those  sufTerin^  from 
intestinal  disorders.  Thin  is,  strange  to  say,  thi;  case  when  the  milk 
b  taken  pure  (fn-sh  or  boiled)  and  withnut  admixture.  Thefie 
un<leiurable  effects  may  he  avoided  by  adding  to  the  milk  minute 
quantities  of  rice,  oatmeal,  crackers,  or  other  food;  in  the  cuupse  of 
A  few  days  after  this  change  is  instituted  the  milk  will,  on  ingestion, 
be  assimilated  without  diffiadty,  Schmidt  is  of  the  opinion  (liat 
ill  cases  iu  ^thieh  the  patient  has  not  been  dnnking  any  milk  for  a 
long  time,  the  intestine  and  its  vegetation  may  need  a  ccrtmn  time  to 
ad^  themselves  to  the  new  food.  As  yet  no  sntidfnctory  explana- 
tion has  been  advanced  for  those  rare  cases  in  which  milk  alwaj'S 
gi\'es  riw  to  diarrhea  hy  its  peculiar  influence  on  the  peristaltic 
mo^-viuents.  The  eau.>e  cannot  be  found  in  the  ingredients  of  tlie 
milk.  Milk  is  the  mildest  and  least  irritating  of  ail  foods,  being 
digestilile  even  by  the  tender  digestisT  organs  of  the  newborn  infant. 
yfitea  milk  is  not  well  borne,  it  may  I»c  asstimod  that,  because  of 
certain  individual  peculiarities  or  patiiologic  oi>ndition.i,  it  is  easily 
decomposed,  and  tliat  the  intestine  b  irritated  by  sudi  decompo- 
sition products;  or  the  intestine,  bdi^  in  a  state  of  byperirritability, 
is  atnormally  seoditive  toward  the  decomixtsltion  jiroduet<!  of  milk 
digestion.  It  is  po8.sible  tliat  this  pcniliar  irritating  ctTcct  of  the  milk 
m^  be  brouglit  about  by  a  rapid  fenncntatiou  of  the  enrbuliyilrates 
(mOk-mgar).  Of  all  tlie  varieties  of  sugar,  milk-sugar  most  readily 
yields  to  fermentation  witliin  the  bowel.  It  must,  however,  be  di.s- 
tinctly  understi>od  lliat  these  disturbances  after  the  ingestion  of  milk, 
though  imdoubte<ily  oecnrring  in  isolate*!  eases,  arc  by  no  means  of 
so  gr\-at  frcqiM-no"  as  is  geiiernlly  supposed,  even  in  patients  with 
intcatinal  disease.  Credit  should  not  l>e  given  unhesitatingly  to  tlic 
staletnents  of  cert^n  patients  that  tliey  arc  unable  to  digest  milk, 
for  on  doeer  investigatioit  it  b  iistially  found  tliat  the  milk  is  {>er- 
fecUy  assimilated.  For  these  reasons  Schmidt  has  made  milk  an 
integral  couslitueiit  of  the  test  diet  he  rei-ommends  {ride  infra). 

No  cause,  therefore,  appears  for  abandoning  milk  in  the  feeding 
of  jtatieiits  suffering  from  intestinal  disease;  the  more  so  since  it  is 
no  easy  matter-  to  rqila*"e  tlib  excellent  and  easily  digestible  food 
hy  other  ntbstances.  The  possihUity,  however,  that  diatiu'bances 
may  occasionally  take  place  in  the  digestion  of  this  all  but  ideal 
food,  should  induce  its  to  cxerdsc  great  care  and  cirnmisixvtion 
in  the  a«lmini.stmtion  of  a  milk  diet.  Ttic  best  guide  is  tlie  dcgnie 
of  digestibihty  ol  the  milk  adniinistenxl  during  the  test  diet  for 
analytic  purixises.  Our  practice,  therefoa-,  consists  at  first  in 
the  giving  of  small  quantities  of  milk  as  an  addition  to  otlier  foods. 
Such  foods  are  acorti-eocoa,  cocoa,  chocolate,  and  various  muci- 
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luKUions  tmiis  pn-]yarr<\  from  ncv,  tupiuui,  bark-y,  oate,  or  difTt-nrnt  { 
kiiwls  of  flour.  Milk  may  ulso  l)f  emiilnywl  fii'iieroiisly  «s  a  con- 
»tihicnt  of  the  nunicntus  kinds  nf  mut-ilafnnoiis  and  ftoiir  sdiii>s, 
iiiusIr-s,  |niil(liii^,  diid  purees.  With  the  exercise  of  aire  in  the 
ad  in  inUt  ration  of  the  milk,  IjeftinninK  with  \  liter  (i  ]>int)  per  day, 
the  quantity  iniiy  be  rupidly  incrt'jisftl  to  i  littT  (1  pint)  and 
e\"en  more.  Should  increased  peristaltic  niovenienl-i  be  noticeable 
duriiiR  the  first  two  or  ihnv  days  (the  wcasional  eoasti))atiiig 
effect  of  milk  would  be  rather  welcome  in  the  cases  under  discus- 
sion), this  should  not  to  lie  rejjarded  as  a  reason  for  dlseontinutiig 
the  milk,  for  toleraiic^r  usinvlly  bit-omes  establishwl  in  a  few  days, 
If  it  should  be  necessarj-  tn  discontiinie  tlie  milk,  as  maj'  occasionally 
he  tlw  case,  it  is  advisable  tu  insist  tipon  repeated  trials  as  to  its 
toleration.  Milk  should  be  used  most  carefnlly  in  all  cases  of  well- 
nmrked  catarrh  of  the  small  Intestine  an<l  in  cases  of  ulceration 
(tubernilowis),  for  in  these  diseases  tlie  irritatinjj  eirects  are  must 
frequent;  but  it  may  be  given  in  larger  quantities  when  the  disease 
is  located  lower  down  in  the  bowel.  In  certain  chronic  catarrhs 
of  tl)e  large  intestine,  milk  fnxniently  has  a  very  I>enefi<nal  effect. 

Adolf  Schmidt  lius  drawn  attention  to  another  means  eniplojed 
for  diminishing  the  irritating  effects  of  milk.  He  reasoned,  from 
the  belief  that  the  irrittttinp  cffeets  of  milk  in  many  cases  are  due 
to  its  abnornml  facility  of  becoming  decomposed,  or  to  the  abnoi^ 
mally  increased  sensitiveness  <if  the  intestinal  mncoiis  membrane 
towani  tlie  dccom])osition  products  of  the  milk,  tliat  the  addition 
of  salicylic  acid  to  the  milk,  by  counteracting  the  tendency  to 
decompositictn,  would  render  the  milk  tolerable.  For  this  purpose 
he  proceedeil  as  follows:  ITie  daily  portion  of  the  milk  intended 
for  consiunptlon  was  l)oilcd  wHth  ll.l!  Gm.  ('-i  grains)  of  pure  salJcjlic 
acid  |XT  liter  (qmirt).  First  the  proper  qimntity  of  salicylic  acid 
was  triturated  with  a  little  milk  in  a  mortar,  anrl  only  when  minutely 
siibdivitletl  was  it  adtled  to  the  total  quantity  (1  liter),  it  has 
been  shown  that  milk  prepared  in  this  manner  is  well  borne  in  cases 
in  which  chronic  hj^persensitivenes  toward  pure  milk  is  present, 
not  only  in  adults,  but  also  in  childr»'n.  'Ilie  addition  of  salicylic 
acid  removes  the  deleterious  qualities  of  the  milk  without  inter- 
feriiij;  with  its  good  (pudities.  For  the  same  jjurposc  we  frequently 
add  one  or  two  tablcspoonfuls  of  lime-water  to  a  glass  of  milk. 
Salicylic  iicid,  hoftever.  is  certainly  more  effective. 

In  tlic  feeding  of  young  patients  the  milk  should  be  adminis* 
tered  only  after  hnng  boiled,  in  order  to  prevent  the  accidental 
introduction  of  ])iith(ignii<-  germs  (typhoid,  tulxrrculosis.  diphtheria, 
scjirU-t  feAiT*.  This  precaution  doi's  not  appear  to  l»c  necessary, 
however,  in  the  case  of  adult.s. 

Milk  may  be  replaced  by  any  of  tlie  preparations  of  milk  fully 
des<Tibe<l  in  Chapter  VI— pegnin  milk,  milk  with  tlie  addition  of 
cream  and  milk-sugar,  biiKermilk,  etc.    Special  attention  should 
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•(two  lo  thrcp-<ljLy  kefir,  which  acts  as  an  astrini«:ei»t.  And  par- 

ItOirtr  to  vdjthurt,    Uw  itisinfei-tiiig  etffci   of    which,   toKctlier 

'■MiUj^rvat  nutritional  importance,  has  ulreiwl^'  beea  tvily  c»n- 

Wtftil.    (See  pa«e  162.) 

I     SwuW  it  be  d«irable  to  artminister  other  protrin  substances 

>  ""■fa  miU' — •nfl  i"  spvitk  case*  it  is  somttimcs  not  only  d«!urable 

("Wt  ne«ssar>- — a  pralein  shouM  hv.  st'lti'tMi  that  Is  iioii-irritatiiig 

antJIiacttrruJ.     /Vtnonf!  the  artificial  food  preparatinnn,  those 

aiaiung  cswin  in  small  quantities  (nutitMc,  plasmon)  arv  de- 

of  special  consi^leration.     It  is  a  question  whetlter  in  severe 

I  fcrlstin  should  not  Ix-  lued  more  vxtcii^ively  than  it  is  today. 

tin  tielon^  to  ilie  iiitroitiiioii.'t  fcroup  of  suhst&tKes;  tt  (Mssesses 

■Buiy  of  the  aminoaciiU  in  common  with  protein,  and  is  c-asily 

OKntytcd  iniu  popiorwn  by  the  digestive  fi-niu-nts.    Gelatin  does 

Hot  nmlain  either  the  trv^ptophan  or  the  tynisin  ra«hcals  that  are 

■ire  found  in  protein,  and  for  this  n-ivson  dot-s  not  reuilily  dt^ioni- 

Trj'ptoidian  in  the  process  of  (lecompii«ition  forms  »katoI, 

i.  aul  other  irrituting  pnxlucts,  whik*  tyrusiti  evolves  ^'Vi^ral 

tit?,  (rf  ptieiii4,  which  in  cjLse  of  excesaive  imtrefaction  may  be 

^MMDrited,  pnxlurinji  toxic  sN-mptoros.     Gelatin  is  easily  digested, 

and  reailily  absoHied  b\'  tlie  intestinal  mttcoiiH  membrane. 

Ilnvnlly  we  have  leanuil  tlie  value  of  gelatin  in  certain  K^tro- 
intntin*!  dLseascs.  Murlin  found  that  iindLT  certain  coiidi(i<ins 
»»  raurh  ai  ihi  jier  cent,  of  th<*  total  nitrogen  necessary  for  the 
bodjF  could  be  Mippliw)  in  the  form  of  gelatin.  Herter  coiisiitfrs 
Seltfiit  a  valuable  food,  poi^sessiitg  the  ])ruperty  of  iidiibitiiig 
cettMD  funnit  of  intestinal  decomposition.  He  calculates  that 
o«Mii«DR  of  gelatin  will  yield  V20  caloriis.  This  amount  may  Iw 
nMly«)il(il  to  milk  ami  may  thus  at  times  he  of  the  greatest  impoi^ 
;  taacr  fnr  nutrition.  It  has  been  foimd  that  certain  mieruorganisiiis 
jtVWilhin  hifidus  oitd  Haeillus  infantitis),  commonly  found  in  the 
Biptdiial  mniU  in  certain  gastrn-intestinal  diseases,  will  not  gniw 
**>prUtin  mcflium  outside  of  rlie  I»»ly,  while  on  a  carbnhydnite 
*pMrii>  meilimii  they  ntulliply  rapidly.  This  is  a  logical  rca^son 
'  %9ebttii  should  be  used  inure  thati  it  i»  in  inteiitinal  disea-srs. 
""wpHwlGI.) 

Tbc  \nluc  of  this  non-irritating  <liet  is  strengthened  by  the  fact 
<W  tlir  volume  of  (he  fond  is  .^nall.  This  nrciimstance  permita  as 
P*»l  in  increa.se  in  the  percentage  of  cjilorics  contained  In  the  food 
•  it  o  poasiUe  to  funmh — n  result  that  is  attalnul  by  the  udiUtion 
I'' mam  and  the  best  kiixl  of  butter.  .VIditions  of  beef  bouillon, 
t  extract,  raaggi.  and  common  .<ialt.  in  niiKlerate  quantities,  arc 
We  nni\  even  iinixTativc.  not  only  fur  llieir  flavor,  but  also 
'tlirir  >tiniula<ing  effwt  on  the  appetite,  lk->ides  this  the  astrin- 
fnil  cffnrt  of  some  articles  of  food  shoukl  he  utili»:<<l,  as  for  exam)>le 
lia,an]m-con>a.elan'l  rich  in  tannin  (rspei^ially  theOrcck  camente), 
od  particularly  Khortlel)crries,    The  latter  are  given  in  the  fonn 
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of  decoction,  whort)cb<Tr>'  juiif,  wliortlelterry  tliick  smups,  whortle- 
berry wuie,  mwl  whortlcl)erry  gelatin.  The  skiiis  mid  \\\v  sc«-ds 
must  be  entirely  n-movctl.  Bluckbernes,  iilso  rich  in  tAiiiiiii,  may 
be  employed  in  tv  similar  manner. 

Such  a  <liet  will  always  a^ist  in  accomplishing  the  deiured  rnd, 
which  is  to  inhibit  or  to  dtiiiiiii.-«h  well-markt'd  processes  of  decom- 
position. It  is  iHissilile  to  diminish  the  number  of  bacteria  in  the 
feces  by  the  use  of  anlibactmul  s«iu|>»,  milk  diet,  and  salicylic 
milk,  ['nder  this  rejtiinen,  »honld  pure  carbohydrate  fcnncntatlon 
(kveliip,  which  could  iw  asciTtiiinetl  by  an  aTialysis  of  the  feces, 
no  harm  w<iuld  Ijc  dune.  It  would  he  preferable  tn  the  putrefaction 
of  iirritein,  and  could  be  promptly  inliihited  by  limiting  the  supply 
of  carbohydrates  or  by  the  use  of  salicylic  milk.  WTien  in  severe 
oases  improvement  bcpins,  other  articles  of  foo<l  are  luldcd  ^adiially. 
It  mii-st,  however,  be  stated  that  extreme  caution  shoiild  be  ol>- 
served,  and  the  addition  of  more  food  sliould  take  place  in  the 
most  gradual  marnicr.  All  footi  muMt  be  of  the  aseptic  variety 
and  free  from  all  irritating  properties;  otherwise  relapses  are 
apt  to  ocnir.  The  basis  of  the  diet  will  therefore  consist  of  soups 
and  milk,  the  «|uuntity  of  whiih  may  he  gradually  increa-^eil  and  a 
somewhat  peater  variety  permitted.  In  this  resi^ct  foods  con- 
tmning  carbohydralcs  are  to  be  considered  first,  the  additions 
con.si.tting  of  Twieback,  crackers,  and  stale  white  bread,  all  of  which 
must  be  well  softened  and  thorouuhlj-  nisisticatcd.  The  soups  are 
thickeneii  with  thoroughly  cooked  rice  ur  browned  floiu-.  The  quan- 
tity of  bouillon,  and  esjiecially  the  quantitj-  of  butter,  may  be 
increased — the  latter,  of  course,  only  in  those  eases  in  which  the 
feces  do  not  contain  abnonnally  large  quantities  of  fat,  Ijiter, 
soups  may  be  gTiifhially  omitted;  they  may  hv  reiilaeed  by  various 
kinds  of  mushy  fdixi.-^  prepared  from  rice,  sago,  oat  flakes,  tapioca, 
various  flours  with  the  addition  of  butter,  milk,  cream,  whippe*! 
cream,  claret,  or  whortleberr_N'  wine  with  sugar.  Frequently  the 
addition  of  sngar  must  be  restricted,  and  occa,sionaily  saccharin 
may  be  used.  As  the  case  progresses,  light  flour  dishes  or  noodles 
should  l>e  given.  Gradually  and  carefnllj'  vegetables  may  be 
added;  these,  hown'cr,  must  be  well  ground  up  and  forced  throngli 
a  ae\'e — e.  g.,  small  quantities  of  mashed  iNit»tws  pn-pared  with 
plenty  of  butter  and  eggs;  puree  of  white  i>can.s,  ])efts,  cauliHower, 
or  artichokes,  with  the  addition  of  butter,  bouillon,  and  mitk. 
IMien  the  compact  form  of  the  feces  indicates  that  trunstidation 
of  serum  through  the  mucous  membrane  has  ceased,  and  when 
mucus  is  lieing  excreted  in  small  quantities  only,-and  the  incubator 
test  shows  that  there  is  no  decomposition  in  the  feces,  then  no  fear 
need  be  entertained  that  putrefactive  processes  will  be  ret=stablished 
by  the  careful  resumption  of  proteins.  .lellies.  being  easy  of  diges- 
tion, i^ionki  be  allowed  first — meat  jelly,  milk  jelly,  whortleberry 
jelly.     Then  the  artificial  aIi)umtno-c&sein   preparations   may  be 
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f^vfii  in  lui^r  quknliti<-s  as  wljunrt.s  m  soii)m,  ek-.  When  these 
are  well  tnlerated,  egfr^  ran  he  added.  V.f^  may  lie  taken  in  s 
grrat  varitrty  u(  pn*piirutions.  as  yolk  of  v^gn  in  iM^vf-ti-a  atK]  soiips, 
iIh-  wliule  egg  in  <imek-ts  or  Ucht  ptiddin^si,  as  a  component  wf  jellies 
and  pies,  or  bcatrn  up  to  a  froth  with  olan*t  aiu)  a  little  inigar 
added.  Caution,  however,  is  alwajs  neee.«sary  with  t-ggs,  since 
patients  suffering  from  intestinal  di^asc  arc  apt  to  he  fiingutarly 
intolenuit  of  tbeu.  LaUr,  small  quantities  of  tenticr  meat  may  be 
alloweil  (iV]tiab,  brea.'<t  of  chicken,  and  tender  lean  l>eef),  all  of 
which  nnist  l»c  well  fiit  up  and  ehopi)«i  or  furttil  tlirough  the 
very  finesl  of  hair  sieves.  The  meat  may  eitlier  lie  given  af>  such 
at  stined  into  soups.  Soups  prepared  with  calf's  brain  (demenbran- 
rimI)  bimI  veal  sweetbread  may  be  given,  Schmidt  demands, 
and  justly  so,  the  exclusion  of  raw,  smokcil  or  pi<rkled  meat  from 
the  diet  of  patients  sufTering  fn>m  intestinal  4lisca.sc^,  not  only 
bectMise  of  ll»c  tougliness  of  the  material,  but  ])articnlarlj'  be4.'ausc 
it  max-  c«>ntain  somewhat  cuarsc  shrods  of  connective  tissue.  This 
a  particularly  imporlHiit  in  ease^t  of  ga-strngenic  rliarrhea.  for  the 
raw  or  smoked  rininectivc  tissue  is  not  dissobed  by  an  acbjlieor 
subacid  aixl  musi'ulurl.v  weak  stuma«-h.  It  has  been  found  that 
raw  euiinertive  (issue  is  not  always  dis-wlved  b\'  normal  or  eivn 
hyperacid  stomachs.  Reaching  the  intestine  in  an  undigested 
coodition.  th<!  ecmnertive  ti!«^e  is  not  dissolved  at  all,  but  con- 
stitutes a  coarse  merhiinical  irritant  to  tlie  intestinal  nntcxHis 
membrane,  especially  if  the  lutter  is  dtseasetl.  Besides,  it  becomes 
a  breeding  place  for  a  vast  number  of  microilrganisms  uf  putr^ 
faction  and  fermentation.  Itaw  beef  is  only  to  be  given  whea 
!irrape<l  carefully  with  the  sjioon  from  the  whole  cut  of  a  tender 
fiUrt;  in  such  scra]xvl  meat  the  amount  of  connective  tissue  is 
tedticed  to  the  smallost  possible  proportion. 

At  thus  period  the  diet  should  approximate  the  test  diet  of  Schmidt 
fpage  Wi).  To  this  diet  when  ne<t-s.'«ary  some  claret,  a  little  Imuillon 
and  at  night  ihiii  i^lices  of  cold  roast  veal  may  he  added. 

The  Schmidt  diet  is  an  exiiinple  of  a  <iiel  non-irritating  to  tlie 
intestine,  and  as  sucli  valuable  not  only  diagnostieally  but  ihera- 
petitically.  It  may  in  many  cases  be  mwlc  tlie  basis  of  the  general 
diet,  f(i  l>e  varied  as  occasion  demands  by  increa-sing  or  diminishing 
the  ililTerent  articles. 

In  eonneetion  wilh  tliis  «liet  green  vegetables  are  iHTinittcd  in 
!«»all  <(tuintities  when  the  cellulose  they  contain  does  not  act  as 
an  irriuuil.  Only  those  which  may  Iw  easily  cut  up  into  ver>-  fine 
partklis  arc  allowed  (spiiia<'h,  cauliflower,  green  lettu<'e,  ends  of 
■tp«raguii)>  As  the  improvement  eontinuiTi  and  the  la.st-mentioned 
foodii  are  well  tolerated,  the  coiLsumption  of  larger  quantities  of 
all  lime  foods  is  gradually  permissible,  and  later  llie  coarser  ones 
nrrd  not  lie  cut  up  as  minutely  as  iiefore.  I'heii  iKtiletl  fruit  i» 
alloa-ed,  at  first  in  the  form  of  jam  (apples,  pears).    The  skins  and 
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seeds  must  be  forbiiMeii  fur  »  li«ig  time,  iilw  those  varieties  of 
friiit  whi<'h  ooiitain  much  arid,  sinn?  the  fruit  acids  may  act  as 
purgatives,  T]\v  object  oi  tins  gniihiul  chiinj?-  in  tlif  ohanwtiT  ut ; 
the  fuod  is  the  rehabitiiation  of  the  intestine  tn  thi;  usual  mixeil 
diet  as  tolpratttl  without  any  dUenrnfnrt  in  ht-iilth.  This  desider- 
atum is,  unforlnimtt'iy.  not  iilway>  attaiiiuhle  in  chronic  cases, 
rsjXTittUy  in  chrnnitr  ciitarrhs,  whirli  arc  nftcn  N'cry  oltstinate.  hi 
such  cases  tlic  diet  slunild  Ijc  kept  uniler  eimtrol  and  ^nuild  con- 
sist of  uun>irritatuig  foods  for  the  rcinaitider  of  tlie  life  of  the 
patient. 

UepinlinK  iK-veragea,  warmth  of  the  li(iuid  nnist  be  especially 
advised  in  uravc  cases  in  which  the  diet  has  been  carefully 
arranijed.  Warm  drinks  have  a  cuhnattve  cITect  on  the  nuicoiia 
membrane  of  the  intestine.  Various  kinds  of  teas  arc  given,  as 
chamomile.  nnisc-siH-d,  valerian,  and  peppermint,  with  or  without 
the  addition  of  milk,  claret,  nun,  or  eoKuae.  Hesides  these,  there 
may  be  given  boiled  wntcr  with  claret,  pure  milk,  claret,  and  whortle- 
berry wine.  Ixiniinmles  and  fruit  juices  are  only  to  W  given  during 
convalescence.    Ice-cold  drinks  are  to  be  positively  inlcrilicted. 

Thus  fur  the  dietetic  treatment  «f  si-verc  eases  with  rUarrhea, 
marke^l  decomposition,  and  exec*ii\e  pi-ri^talsi.s,  has  been  ilescribeii. 
It  is  evident  that  for  UHxlerate  and  light  easra  the  diet  from  the 
start  need  not  be  arriinged  (|uite  so  carefully.  Tlie  light  ca.ses 
commence  with  a  diet  which  is  etpiiv^ent  to  the  one  permitted  in 
se\crt-  i-ases  (hiring  conxalesceiicc.  The  guide  here  alfo  mjiy  he 
the  tolerance  of  the  intestine  toward  Schmidt's  test  diet.  In  light 
cases  tlic  trat  diet  ma>'  be  ^veii  from  the  beginning  for  therapeutic 
purposes. 

It  is  therefore  essential  to  individualine  the  nutrition  in  the  eases 
of  intestinal  disease  luidcr  ilisaission,  basing  btith  it  an<l  the  diag- 
nosis on  the  results  of  the  aniUysis  of  the  feces.  Should  the  slomaeh 
be  simultaneously  affected,  its  digestive  ability  must  have  atten- 
tion, since  in  many  ea.se»  of  chronic  diarrhea  (gastrogenie  dijirrhea) 
the  treatuieut  of  the  stomach  is  of  greater  importance  than  the 
most  careful  intestinal  diet,  The  s)une  liolds  goinl  in  cases  of 
ner\'ous  diarrhea.  The  treatment  liere  has  to  be  direcleil  particu- 
larly toward  the  nervous  system.  A  strict  outline  of  diet  cannot 
Ih-  propcnindc'd  for  ner\'ovis  ca-te-s.  Adherence  to  h  non-irritating 
diet  is  often  unncctissary  in  these  cases,  and  may  even  i»rove  to 
be  harmful.  A  sudden  changi-  in  the  nervous  eases  frequently 
products  a  surjirisiiigly  licneGcial  effect,  fienerally  speaking,  the 
dictiUD  holds  good  that  we  shoukl  be  more  careful  in  tlie  diet 
the  higher  up  in  the  intestine  tlie  disease  is  j'itimteil.  The  greatest 
care  is  dcmande<i  in  diseases  of  the  small  intestine;  when  the 
putliutogie  process  is  located  in  the  lower  portion  of  the  large 
intestine  it  is  not  ncec.ssar>'  to  be  nearly  so  strict.  The  reosou 
for  this  is  that  the  contents  of  the  small  intestine  normally  enter 
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ihf  \mrge  iiitestinr  in  a  »^ini)iqiii(l  stale;  if,  tlu'rcrurf,  llie  small 
int«^tiiip  functions  pro]KTly,  both  it  and  tlie  laxnp  intestine  an; 
pniU-eli-d  til  n  iTttain  extent  from  mwlianical  irritation  by  ihe 
inttvitinal  contents;  but  if  the  fiimtioii  of  the  small  intestme  is 
ilefet-tive,  irritation  follows,  not  only  t<j  this  part  (if  the  alimentary 
tract,  but  to  the  large  iritt'stine  as  well,  In  diseasi's  iif  the  lar(ce 
intestine,  every  kind  of  foml  sliouKI  be  avoideil  that  cannot  be 
easily  tnnisforiiKd  into  a  s<:-inili4)ui<l  ni»ss  in  the  small  intt^tine 
(connective  tu«iie.  eellu!<».'(e) .  hut  there  is  nu  necrsfity  of  Iteinj; 
so  iHirticiiiar  about  tlie  iimmte  breaking  up  of  the  focxJ  as  in  diseases 
of  the  siiiatl  intestine, 

Antifenncntative  Diet.— The  antifcnuentative  diet  stands  in  con- 
tniM  u>  fill-  antipntrcdurlive.  It  is  indicated  in  all  eases  in  which 
fennentulion  nf  the  earhohj'drates  causes  acute  or,  particularly, 
chronie  ilisirlica.  .Such  carbohydrate  fermentation  is  founil  oeca- 
sionftlly  in  nil  clirnntc  diseases  of  the  intestine,  and  cspetially 
in  acute  and  chronic  cratarrhs  and  in  gastrogenic  diarrhea  when 
til*-  bacteria  of  feniientation  succeed  in  settliu):  in  the  intestine 
i>n  a  favorable  ."oil  cnntainin):  earlwihyd rates.  The  organ Lsms 
resiponsthk-  for  tin*  fermentation  of  tlic  curbohydrati?^  are  the  i(xiin 
icenns,  so  named  by  Schmidt,  'lliey  c^intain  granules,  and  beeoin« 
bliH"  in  the  presence  of  itMlin;  unstained  they  resemble  yea.-tt  eelK 
They  are  ]jrubiil>ly  iilenticid  with  the  granuli^bucillus  bntyri<-u.s  of 
(ira-slwrger.  Thus  there  are  intestinal  catarrhs  and  gastrogeiiic 
(hjpPTBciidity)  intestinal  disortlers  in  which  the  diarriica  is  not 
associatet)  with  putrrfactiun.  but  with  ferinentution.  These  latter 
eases,  however,  are  rarer  than  those  in  which  decompoation  of 
prutein  prvdomi nates.. 

A  diaease  of  tliLs  kind,  of  rather  frequent  oeeurrenee,  is  the  stt- 
called  intestinal  feniicntative  dyspepsia  of  .Schmidt  anil  Stras- 
burger,  which  may  n)>]>ear  in  tlie  absence  of  any  orpmic  lesion 
of  the  intestine  and  when  the  stomach  is  perfectly  normal  (see 
("hapter  XXXVIII).  Fermentative  changes  arv  reeoguizetl  by  the 
light  greenLsh-yellow  color,  the  spongj"  semifluid  consi.stency,  and 
tie  strongly  acid  reaction  of  the  feces.  In  the  incubator  such  feces 
•hrajnshow  an  wid  fermentation  (Plate  VIII,  Fig. 'i).  These  ea.ses 
deniaiHl  a  carefid  regulation  of  the  diet,  as  determined  b\-  analj-sis 
of  the  feces.  One  can  also  learn  by  this  aTialysis  whether  the  howel  is 
organically  disi-ased,  or  whether  the  cnnililion  is  due  to  a  pathologic 
Moinaeh.  The  principle  of  the  diet  naturally  consists  in  reducing 
tlte  amount  of  fermental)te  cnrbohyd rules,  or  discontinuing  them 
entirely.  l*rotein  and  fat  should  i>e  sul).stituteil  and  rontinued 
until  examination  of  ilie  feirs  sh<iws  that  tlie  ferments  have  lost 
their  activit.v.  When  the  intestine  is  entirel>'  heailliy  no  sperial 
•ttenlion  mti!  be  given  the  gnirss  form  of  tlie  diet;  it  is  only  ncccs- 
nmry  lo  supply  a  pure  i>rotein-fat  diet  for  a  ciTtaiii  lengtli  of  time 
and    then  gradually  administer   the   most  easily  soluble  or  even 
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praligcttt'd  farbuhydratcs  until  tolerance  is  reestahli^Kd.     Bur 
wh^n  there  are  synchrnnoiiy  orRanic  inteslinid  (iisturhances,  pixr- 
tifularly  catarrhs,  tlie  *iiut  hus  to  fulfil  all  thi^  alxive  stiilnl  rojui/vw 
tiietits  n'^tectJn^  the  ab^nce  of  irritanti  attd  the  minute  suhdiriiius 
of  the  food,  in  propurUon  to  the  gravity  of  the  patholopc  auK 
ditioti.     Here,  tuo,  it  will  I>e  iinpnssihle  U>  f^ve  protein  and  tu 
exclusively,  liecause  the  fennciitation  procrss  is  n-iuiily  clln^■eTtiblf 
into  an  uiidt-Mirable  dccoinptisitinn  of  protein;  still  the  prwportioB 
of  earbohyHratci  miL'^t  lie  raluccti.    The  diet  should  at  first  iimsiil 
of  watery  soups  with  tlie  addition  of  be^f-tea,  butter,  arti£iiAl  ■ 
albumins,  nia^^,  and  a  small  quantity  of  dry  rolls  or  xnicbul  f 
After  these  have  been  shown  to  be  well  bonic,  oat  or  wheat  fiwif. 
dextriiiiKed  infant  foods  or  lloura,  zwieback,  toast,  bomiiiy,  iioniia 
and  rice  should  be  fjiven  in  small  tiuanlities,  with  the  addition  ••^ 
protein  nutrients  such  us  eggs,  milk,  bouillon,  very  teiider  chu])H 
meats,  ehickeii,  squab,  and  fats  in  the  form  o(  butter  and  oil.  Tlx 
quantity  of  the  diet  should  then  be  {rnwiiially  increased  until  •'^'^ 
fotHl  is  allowed,  the  major  jtart  consisting;  of  jirntdns  and  fati,  lo'' 
use  of  carbohydrates  lannn  restrietetl.     By  following  out  a  diet  ■J 
this  kind  it  will  usually  be  possible  to  rapidly  reduce  the  fama- 
tation  prctcesses,    I'otatocs  sJiould  lie  forbidden  for  a  long  time.** 
they  are  poorly  <lexlriiiated  in  the  intestines  of  such  patient*.  i» 
in  consequence  the  starch  they  eont^n  undergoes  fermentation' 
Care  must  likewiae  be  cxertiscd  in  resjx-ct  to  milk  when  (entiftr 
tation  is  present.    Milk-supir  fennents  very  easily;  it  b  thdrftw 
advisable  to  add  salicjlie  aeid  when  milk  is  given. 

When  the  stomach  is  the  primary  cause  of  the  intestinal  disnnltfi 
it  naturall\'  must  first  have  proper  treatment. 

LAXATIVE  DIET. 

A  laxative  diet  is  one  which  intTCJises  the  peristalwis  of  the  intes- 
tine, chiefly  by  stimulating  its  musadar  coat.  This  effect  is  brought 
about  by  the  mere  bulk  of  the  food  or  by  its  chemical  prtqjerties. 
In  all  conditions  of  chronic  constipation  it  is  necessarj'  to  examine 
tlic  feces  most  carefully  in  order  to  l>c  able  to  outline  n  correct 
dietetic  course.  Tlie  causes  of  constijiation  are  so  various  that 
an  exact  analysis  of  the  feces  after  a  test  diet  is  essential  to  a  corrwl 
miderslaixling  of  the  ease.  The  diet  will  have  to  W  different  ia 
cases  of  pure  atonic  constipation  fw>m  tliat  which  is  appropriate  in 
spastic  constipation,  .\xaiti,  it  will  differ  when  the  constipation  is 
due  merely  to  weakness  of  the  abdomuiul  museles  or  of  tlie  rectum. 

A  laxutix'e  diet  is  the  exact  re\-CFse  of  a  constipatinfc  or  non- 
irritating  diet.  In  its  use  both  niechanieal  and  chemical  stimuli 
are  employed;  the  food  is  coarse  and  plentiful,  atul  deliberately 
calc-ulated  to  tncrea.«e  the  processes  of  decomposition  and  fenaen- 
taUon. 
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■nic  most  powerful  <lirtctic  stimuli  arc  necessary  in  coses  of 
atomc  conntipatiitn  in  which  the  Ixiwd  is  Haxttl  ftiid  its  iwristaltic 
motility  lost.  Stimulation  of  a  <ie('i(l*?(liy  weaker  order,  rhicfly 
of  u  t'bvniicnl  nature,  is  vmployetl  in  those  vnrietiut  of  c-iiiistipatioii 
which  are  descril)e<I  as  s|>astic,  in  which  the  intestine  is  frequently 
ovmliinuliitMl.  Chemical  stimulation  is  also  useful  in  those  forms 
of  iM*r\-on.t  ciiii.xti))attuii  which  are  a^titoiatetl  with  intestinal  catarrh 
and  abnormal  searetion  of  inutnB. 

Hy  milking  the  diot  large  and  bulky  the  nieohanical  effects  are 
obtained.  By  tliLi  means  it  is  possible  to  increase  the  quantity  of 
the  fec»l  excrement,  which  is  usually  very  small  in  chronic  con- 
stipatkin.  This  object  is  atlaiiietl  by  the  giving  of  a  diet  rich  in 
insohihle  residue,  usually  an  increased  amoimt  of  curhohydrates, 
and  more  pnrticularly  of  foods  rich  in  cellulose.  Quite  erroneous 
views  were  formerly  entertained,  and  even  surA'iw  at 'present, 
with  regard  to  the  behavior  of  cclhilow  in  the  human  intestinal 
trac-t.  It  has  always  been  assumed  that  the  human  or^auism  does 
not  posseas  »  digestive  ferment  for  evrllulose,  niid  that  the  latter 
is  not  subject  to  diattges  by  the  digestive  juices  in  the  lower  sections 
»)f  the  intestine.  It  has  also  been  supposed  that,  particularly  in 
the  large  intestiiH*.  cellulose  undergoes  a  .sort  of  feniientalion,  due 
to  the  influence  of  bacterial  activity,  Iwing  converttti  thereby  uito 
mmrah  gan,  hytlpogen.  aa<ic  and  butyric  acids.  I^hrisch,  however, 
witliin  the  last  few  j-ears  hjis  ileinurLSlnitwI.  as  the  result  of  numerous 
e3(prriment.>  on  assimilation  arui  respiration,  that  cellulose  in  the 
small  intestine  Iwhaves  in  exactly  the  sniiic  uiiimier  as  the  ordinary 
cmrbohiidrales.  JtLst  like  starcJi,  it  is  converted  into  sugar  and 
al>sori>cd.  This  neocssitates  the  cxistenct;  of  a  cellulose  ferment 
c}-taac.  The  transformation  of  cellulose  into  sugar  proceeds 
murh  more  slowly  tlian  that  of  starch,  for  the  reason  that  cellu- 
by  its  very  nature  is  a  hard,  brittle  material,  and  l>ccausc  in 
ts  it  is  present,  not  in  the  pure  state,  but  mixeii  with  and  enveloped 
in  the  so-eallnl  encrusting  substances  (ligniii,  nitin).  This  makes 
it  vcTTi-  diflicult  for  the  digestive  juices,  in  particular  the  cytase, 
to  dissolve  the  cellulos*-.  The  digestion  of  ccllulow  is  mi>re  readily 
accomplished  If  the  plants  from  which  it  Is  derived  arc  quite  young, 
because  then  they  contain  less  encrusting  substances  and  are  more 
easily  sulxlivided.     (See  pagt?  01.) 

.\crording  to  l^hrisch.  trllulosr  is  digi-sted  when  introduced  with 
a  teat  diet  in  the  following  jiroportions:  Average,  58  per  cent.; 
lender  cauliflower,  79  per  cent.;  mashed  s^Hnaeh,  90  per  c«nt.; 
bmd-celhdose,  85  per  cent.;  and  the  entire  quantitj'  of  tender 
white  cabbage  may  l>e  digested  tmder  certain  circumstances.  It 
may  therefore  be  conndiared  as  a  settled  fiu-t  that  in  man  nearly 
all  of  the  i-ellulose  is  regularly  digested,  only  a  small  quantity  being 
rx])elled  with  the  feces.  A  very  small  fraction  of  undigested  cel- 
iuloic  may  have  to  undergo  fermentation  in  the  large  intestine. 
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Cellulose,  naltimily,  will  ne%'er  Attain  tntich  importance  as  a  food, 
the  quantity  i-ontained  in  plants  being  so  small, 

It  fijlldws  from  wlmt  hiis  iRt-ri  Mild  that  if  it  is  iiiteiidwl  by 
means  of  a  diet  rich  in  <t'Jhiliise  to  exert  a  laxative  effect  upon 
the  intestine,  the  fotxl  must  be  as  eoarsc  as  possible,  c»inmii)uted 
only  slightly,  nnd  not  ton  tender  or  too  yonnn.  Otherwise  the 
intendMl  effec-t  of  the  feeding  will  be  a  disappointment  because  of 
the  readiness  with  which  the  small  intestine  tlip-sts  the  i-cllulose. 
This  is,  in  fact,  what  frt^ueutlj'  liappens  in  eases  of  chronic  atonic 
constipation.  It  is  true  that  in  a  large  niimber  of  eases  of  chronic 
const ipnt ion  a  good  efleet  h  obtained  by  »  diet  ri(h  in  in<ligeatiblc 
residue,  but  in  many  of  thejw*  eases  the  ingestion  of  large  quantities 
of  ei'lliilose  is  without  any  elTeet,  and  it  has  been  foinul  that  these 
patient.s  di^cest  eellulose  a  great  deal  better  tlmii  jieople  with  normal 
intestines.  Lohriseh  was  able  to  demonstrate  that  persons  with 
habitual  eonstipiilion,  fed  in  thv  same  nianiKr  a.s  normal  persons, 
would  di^st  iiboni  Wl  jwr  cent,  of  the  cellulose  introduced  into 
the  intestine,  in  eontriulistinetion  to  t)ie  normal  stimdanl  of  only 
W  per  cent.  This  jtecidiar  fact  esplains  the  ne}rati\e  effect  of  cel- 
Kdose  in  manj-  cases  of  chroni*;  atonic  constipation.  Such  in<livid- 
uals  are  eupable  indeed  of  digesting  everjlliing,  even  the  coarsest 
grittj-  fooiis  (nuts,  almonds],  without  lea\Tng  sufficient  residue  to 
be  of  any  importance  for  stimulating  pcrriHtalids. 

However,  in  e\'er>-  case  of  chronic  atonic  constipation  the  attempt 
!^honld  be  made  to  provide  a  diet  rich  in  course  residue,  for  it  is 
always  ii  mattiT  of  unwrtainty  bow  the  uitestine  will  behave  iu 
respect  to  cellulose.  Various  kinds  of  bread  should,  thcTefore,  be 
n>c«l  misparingly,  c.  g.,  rje  hreiid,  pimipeniiekd,  Graliam  bread, 
com  breiid,  gliiKer^'ake  and  honej-cake.  Other  special  varieliea 
of  bn-jid  arc  Itadeniann's  cellulosi'  brend  {'.i  piT  cent,  cellulose) 
and  Weieker's  cellulose  bread  made  of  beechwood  sawdust,  Of 
vegetable  foo<ls,  Aarions  kinds  of  lettuce  and  coarse  vegetables, 
such  a-s  cabbage,  ca.rrots,  tuniiiw  and  pantsips,  should  be  freely 
utilized, 

Ijirge  quunlitics  of  raw  and  cooked  fruit  are  always  valuable; 
to  a  certain  extent  they  answer  tlje  indication  of  making  the  feces 
rich  in  water  ami  consiquently  softer.  To  get  nearer  to  this  desidera- 
tum Adolf  >'ehmidt  has  proposed  that  we  give  agar.  Tliis  iignr  is 
a  well-known  s"pecies  of  Japanese  sea-algii  and  belongs  to  the  so-called 
hemicellu loses,  being  anJiydrids  of  various  kinds  of  sugar  (except  dex- 
trose). These  hemicellnloses  are,  eheinieally.  ijolysaecharids,  closely 
related  to  ei-Uulose.  Agar  i-s  the  anli.v<b-id  of  galactose;  it  therefore 
consists  of  galaetan,  and  on  being  hydrated  yields  about  "')  jmt  cent. 
of  galactose.  This  bcmiwllulosc,  as  I  .ohriwch  has  shown,  Ls  digeste<l 
in  tlie  hunmu  organism  vers'  much  like  cellulose,  but  in  much  largtT 
amounts,  and  it  can  be  administered  in  eonsidenibly  larger  quantities. 
A  constipated  i>erson  will  digest  much  more  of  it  than  a  normal 
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jxTMin.  Still,  if  largr  qimiititirs  are  fiivcn,  cnmiph  may  rcrown 
)ii)<li>:fstnl  li»  lu-tiially  soften  the  stfiol:*  to  n  semiliiniiil  ciiiwistency 
(set-  pagt-  fiU.  LarRp  amounts  of  fat  arc  capable  of  acting  in  a 
sitikilur  mmmcT,  tfiidering  Ihc  fwrs  soft  an<l  anoulli.  Bcni-ilic-t 
was  the  first  to  ciraw  our  attention  to  a  similar  effort  from  liquid 
IH-in)liitiini  tnkon  inU-riialty  (str  piif;c  (iii4).  'nii-st-  substuiRvs  may 
tlitTt-fore  he  emi>lojeii  ailvantageoii.Hly  to  incTease  the  eH'ects  of  a 
dirt  rich  in  eoarst-  reatiut-. 

All  immense  varietj'  of  fruits  must  be  eljisiefl  among  the  laxa^ 
tivfs,  b4.-cjiusc  of  their  chemical  eonstitutjon.  These  are  of  partieular 
vaJiie  in  pASies  of  s|».*lie  constipation.  They  stiiniilnte  iH'ristalsis 
partly  because  of  their  fruit  acids  and  partly  l)ecausc  the\-  contain 
ioigar,  which  is  apt  to  increase  the  fermentAtivc  processes  in  the 
intestine.  Fniit  and  its  artive  initrerltents  nm>-  be  freely  u.sed  as 
jams,  jellit-s.  fniit  juifes,  cider,  etc.  Other  acids  and  acid  fooiis  SK 
re<x>mntende<l,  as  eitrir  acid,  lactic  acid,  buttermilk,  sour  milk,  whey, 
kefir  (two  days  old),  sour  en-iun,  yoghurt,  vinegar  and  sauerkraut 
(See  pSjEC  064.) 

nic  most  uscfid  kinds  of  the  \-ari<His  sugsirs  are  the  easily  hniken- 
u|)  milk-su^ar  and  tevulose.  Kanily  iiieltf^l  fats,  ils  butter,  oil,  and 
crrain,  not  only  have  a  mechanical  ciTert,  as  has  been  mentioned, 
but  als(>  net  elieinieully,  slimttlating  peristjdsis  by  meun.s  uf  the 
threat  amoiuit  of  fatty  acids  tliey  de\-elop.  Some  l)e\-eraKea  have  a 
ti*rtain  chemical  action,  as  acididous  beers  (Wcbsbicr)  and  beverages 
coiitaimng  nu1)oii  <lioxid. 

All  thr^  articles  of  diet  frequently  act  partienlarly  well  when 
taken  on  the  fusliii];  stoiniu-li.  Their  temperature  is  also  of  iinpor- 
I  tanre.  When  taken  cold,  the  stimulnlion  of  )>eri.Maltie  motion  is 
otten  roueli  enliimceil.  lliis  susceptibility  of  the  intestine  to  toUl 
goes  far  to  explain  the  effe<'t  of  a  verj-  eokl  glass  uf  water  tak«i  in 
the  morning  immeiliately  after  rising. 

No  specific  directions,  »»  a  rule,  n6cd  be  given  conecming  the 
eiHisumption  of  meat  in  caws  of  constipation.  Meat  maj'  he  taken 
frrt-ly  in  stiaslio  ix>n.-<ti)Kition,  though  some  authors  ri-commend  a 
restrictiou  or  even  a  prohibitiou  of  it,  oa  it  is  s^d  that  it  occasioiutlly 
induces  eonstipatioii. 

The  diet  in  the  different  varieties  of  otnLslipution,  gnierttlly 
Bpeakinj!,  is  to  Ik-  fonnutated  in  such  a  manner  tlmt  a  nieehanical 
aiKl  ehemieal  stinnilation  will  be  produced.  An  active  diet  rich 
in  insoluble  re^duc  !&  particularly  indicated  in  chronic  atonic 
constipation.  In  such  cases  there  need  be  no  misgivings  in  advising 
large  quantities  of  coarse  food  so  long  ils  the  stoiiuw^h  is  in  nonniJ 
conditinn.  Hltuiild  the  stoniai-h  l>c  deranged,  the  ingestion  of 
rrllulow  will  have  to  be  considerably  mo«lcrati-<l,  and  attempts 
stuiulil  bi'  made  to  im)cced  on  other  lines.  Here,  also,  it  is  imjHTa- 
tix'C  to  treat  e\'ery  ctwe  iiidivi<^luully.  In  «wes  of  ajiastic  constipa- 
tion the  indiealioiis  point  to  a  chetnicully  acting  ilietetic  regimen 
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exclu^vely;  all  kinds  of  mechanically  irritating  foods  are  to  be 
absolutely  forbidden.  In  many  cases  it  may  be  necessary  occa- 
sionally to  administer  vegetables  and  boiled  fruit  in  purge  form, 
our  only  dependence  being  the  mildly  laxative  chemical  action  of 
appropriate  foods. 

All  the  articles  enumerated  previously  as  produdng  a  constipating 
effect  must  be  absolutely  avoided  (claret,  tea,  cocoa,  acom-eocoa, 
whortleberries). 


Ik  cases  wht-rc  (br  ^ncrul  nulrittuii  is  luw  and  only  small  quan- 
tities of  food  can  lie  ingested,  it  has  been  fmind  ne«*s,sarj'  to  supple^ 
mvDt  the  "nalunij"  diet  by  the  use  of  spct-inlly  pnijorrd  nourishing 
agmts.  W«  have  a  large  number  of  sucli  preparations  at  our  dis- 
posal. 

To  take  tlie  place  of  proteolysis  in  the  stomach,  which  is  so 
frequently  defident  in  chronic  ^stro-iiitcstinal  diseases,  a  number 
of  nutritious  preparations  are  nianuructurfd  in  wliich  thv  protein 
is  prcdigpsited  into  |M>]>tones  and  albmnn^ies.  Preparations  of  this 
cluxs  arc  not  nceessarj'  when  the  patient  is  able  to  digest  sufficient 
food  for  his  rc<)uireinents;  but  they  are  indicated  in  cases  where 
the  grncral  nutrition  is  low.  Many  of  them  are,  howe\'er,  imprac- 
tiinble,  owing  to  thinr  (IJsugreeable  taste;  and  tlie  cost  of  those 
that  can  l>e  nsc«l  is  (generally  so  h'l^h  as  to  curtail  their  usefulness 
among  patients  in  nKHlerate  circ-unistanccs. 

Tile  protein  preparations  are  made  by  artifitisl  digestion  of 
protein  hy  means  of  animal  and  vegetable  ferments  nith  tlie  ^d 
of  organic  and  inorRaiiic  acids,  salts,  bases,  vapors,  and  gasi^,  in  a 
vacintm  or  uiuler  higli  i)res>urc.  The  princiiml  prt-parations  of  thi.* 
class  include  the  following: 

PrepatatiODs  of  Animal  Prot«iD. — Somatote  is  a  yellowish  powder, 
nearly  tasteless  aitd  odorle.'us  and  readily  soluble  in  water.  It  con- 
tains over  90  per  cent,  of  albumoses,  is  easily  assimilated,  aixl  stim- 
ulates a]>petite  and  gastric  secretion.  It  has  been  employed  with 
benefit  in  chronic  gastritis,  in  gastric  crises  after  siu'gical  t>pcratioD9 
on  the  stomach  and  intestine,  in  carcinoma,  in  nervous  dyspepsia 
and  anorexia,  and  in  acute  gastroenteritis.  Somatose  is,  however, 
not  Well  borne  in  hyperacJtlity.  llic  dose  is  thrw  or  four  dessert- 
spoonfuls a  (lay.  Its  proper  tLse  is  as  an  adjuvant  in  ennnection 
with  the  prescribed  diet,  to  supplement  the  nutritive  value  of  tlic 
Utter.  Somatose  lias  the  action  of  a  tonic  rather  than  that  of  a 
food.  Iron  somatoso  has  been  furni.shed  by  pharniareutical  houses. 
In  iron  sumatooc  the  iron  b  organically  tttniltined ;  this  pre]^>urutiun 
is  indicated  in  cases  of  chlorosis  (X>inplicate<l  with  gastro-intes- 
tinal  disturbance;  the  adult  dose  is  three  or  four  dessertspoonfuls 
daily. 
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Cttrringni,  or  mmiatine.  ixxtipifs  a  pltioi-  Itctwi-cn  sonutost.'  and 
meat  cxtnwt  as  reganls  c-f>nip«isilioii;  its  dFett  is  stimulating.  It* 
cost  rentiers  it  iiDpruc-tic-ubk-  as  a  fowl. 

Tropon  ia  prepare*!  from  aiiimal  and  vpRetable  protean,  and  » 
useful  as  a  cheap  mt-at  powiit-r.  It  o»]itains  !)0  to  iK)  per  cent,  of 
protein,  and  in  inHuluMe  in  water.  It  is  administered  In  bouillon, 
inilk,  itK-ua,  and  soup.  T}ie  quantity  to  be  givai  should  he  boiled 
with  a  small  portion  of  the  nutrient  vehicle  tn  whieh  it  is  to  be 
taken,  and  then  mixed  with  the  entire  amount. 

Halmtone,  &  Frencli  preparation,  is  a  pure  protein  iiriKluet.  It 
18  Seldom  used. 

Femtn  <'ontainA  SI)  to  tXI  jht  cent,  of  organleally  combined 
soluble  protwn.  Fresh  ox-bloo<i  mixed  with  twice  its  volume  of 
a  l-per-i'ent.  solution  of  siMlimn  ihlorid  is  wntrifujpaliwd.  eom- 
pletely  sepanttint;  the  serum  enntaining  the  metalM)Iie  products; 
the  eorpuseles  are  then  dri^il  in  mnm,  and  ]>owdere<l.  Feisan 
is  a  dark  brown,  odorless  powder  with  a  slifihtly  acid  taste,  soluble 
in  water,  and  rontahiin);  a  laiye  ]ierce«tajce  of  iron  and  phosphorus. 
The  phosidiorus  is  present  in  complete  organic  coinbiiiation.  and 
the  iron  nhnost  entirely  so.  The  preparation  Ls  an  iron  altiuniiuate 
that  calls  for  no  dip>stive  activity  on  the  part  of  the  stomiwh. 
It  is  not  eua)culutL-d  hi  the  stoniaeli.  and  is  eomjiletely  absorlfed  by 
the  intestine.    The  dose  is  three  to  six  teaspoonfuls  a  daj,  m  milk. 

Peptones. ^ — IVptonc  prejiaratiims  are  now  but  seldom  employed. 
Their  iiulrilive  value  is  ilue  cliicHy  to  tlie  alhumosc-s  they  4'ontain, 
I^aboratory  experimentation  and  cluiical  experience  have  shown 
tliat,  in  order  to  obtahi  snfRcient  nourishment  from  the  pejitone 
prcpiu-ations,  unduly  large  quantities  mu.st  be  ingested.  Peptones 
have,  as  a  rule,  a  disftftreenble  taste.  In  large  doses  they  tend  to 
produce  diarrhea.  .\inonK  tlie  most  salisfartorj'  preparations  of 
this  class  the  followinft  may  be  briefly  mentioned:  The  meat  solu- 
tion of  Leube-Hosenthal  contains  9  to  12  per  cent,  of  soluble  pro- 
tein and  1.8  to  ll.fi  jwr  cent,  of  jM-pIone.  I'eplone  chocolate  eon- 
tains  only  IS  per  cent,  more  protein  than  tlie  orduiary  cocoa. 
Deiuij'er's  fluid  meat  peinone  is  niert'iy  a  strong  beef  ten,  pleasant 
to  the  taste,  use<l  principally  as  a  stimulant,  containing  1.&  per 
cent,  peptone  and  11),")  per  cent,  alhumoses.  Koch's  peptone  con- 
tains IS.S  [ler  cent,  peptone.  Hi  per  cent,  propeptone,  and  1.1  per 
cent,  insoluble  protein.  <'ihirs  [jcptone  contains  28.1  per  cent, 
peptone  and  .'j.S  per  cent,  alhumoses. 

Among  the  artificial  food  preparations  made  in  the  rnit«<l 
States  we  haw  the  following,  with  their  nutritive  values,  and  a 
eompiu-ison  with  cow's  milk,  as  determinwl  by  the  Comicil  of 
I'hannarj'  and  ('hemistr>'  of  the  American  Me<iical  Asso<-iation; 


PBPTOSE  PKBPAHATI0S8 


jm     V»mm  td  tuhttamn. 

Sjimii  nf  mnnnUi'Turior. 

Pmi«iD, 

ClBpMntnno 

Jnhii  Wvpth  &  tiro. 

«.M 

4.28 

CaipaDuthiM 

Jolui  WWlli  &  Bid. 

5.78 

(i.» 

LiquidpeptuDC* 

Kli  Liliv  4  Co, 

6.05 

4.50 

LiquJdpeptoiiM  with  Croowto 

Eli  Lilly  A  Co, 

13  47 

3,S4 

UquidpeptoiKiida 

ArlinictuD  Clu^iiiicul  Co. 

10-57 

4.03 

Li<|aid()cptonaidH 

Arlinnliin  {'hprnit-nl  Co. 

11.53 

4.53 

PndtflMbxl  Bc«t 

H,  K,  MulfLivl  <;o. 

4.37 

2.38 

PradicoUcd  Bed 

H.  K.  MutforJ  Co. 

4  55 

2.59 

Nulrirnl  Wine  of  Bwf  Pttplnnn 

.\nnoiir  &  Co. 

1&.43 

0.44 

Nuineni  Wine  of  Beef  Pepl-one 

Armour  A  Co. 

15.57 

0.43 

Niitriliw  [i<iiii(l  IVptonf 

I'arkt',  DnviH  ii  Co. 

12  89 

1.88 

Nutriiivf  Liquiii  IVptonc 

farkr,  IJnvin  A  ("o. 

13.19 

1.16 

Piino(ie|>tonv 

Fairchikl  Bra&.  &  FMlpr 

11  U2 

15.38 

PiuMprptimc 

FftirchtUl  Bitw  &  Fualc-r 

10  05 

b.Xi 

PMitoDKi  EUxir 

Wm  Mfm-ll  Cbem,  Co. 

11.46 

2.54 

Took)  Beef  S.  &  D. 

8liuri>  &  l>ohiue 

2.3(1 

3.40 

Took)  (Wrf  8.  A  D. 

Bh«ni  A  Dohme 

2.22 

3. 28 

liquid  Peptone 

Cow's  Milk  (3.8  per  eenU  fnt) 

Stevenson  A  Jesler  Co, 

O.fiS 
4.80 

1.81 
3.50 

3. 
3. 
4. 
5. 

6. 

T. 

8. 

9. 
10. 
II. 
12. 
13. 
14. 
15. 

in. 

17. 

10. 

19. 

TJ>cpe  are  no  f«tt>*  siilwlanoes  iii  these  products;  their  food  value 
from  this  point  of  \icw  is  therefore  a  ncKati%r  quantity.    They 
nil  cuiitalii  aleolii));  the  i)riii>ortiim  ratijttw  from  U  Ui  2;{  per  cent. 
The  printed  matter  distributed  by  some  manufaeturers  leads  the 
phy^imn    to   l»clieve   that    these   prepariilioiis   nmtaiii   suffideiit 
nutriti\e  material  U*  maintain  the  normal  nutrition  of  the  ImkIv, 
The  average  quantity  that  can  In*  taken  daily  ranges  frmn  iK)  to 
150  Cc.  (2  to  5  ounee.sl,  the  total  available  (-alories  of  which, 
based  on  the  jirotein  ami  cHrlxihtdrate  botlies,  varies  from  9.8  to 
IlO.iJ.     Adding  to  these  fipires  the  amount  of  energy  represented 
by  tliv  uk-oliol,  in  each  case,  tlic  total  available  eulories  will  vary 
from  ;>.i  to  229J>.    The  number  of  calorie.*  required  per  diem  by  a 
man  d«iiiiK  Very  moderate  work  approximates  IJOOO.     In  siekncsa 
the  amoimt  required  is  not  so  great,  but  on  the  average  should 
not  full  miK'h  below  1500  calories  for  the  twenty-four  hotu^.     This 
consideration  alone  shows  the  fatlaiy  of  the  repre^sentation  tliat 
any  of  tin-  artificially'  jirepan^l  fcHxis  alM)vc  inontiomil  will  enable 
the  patient  to  di.'^peii.se  with  other  nouri.'^hment. 
llic  report  of  the  Council  of  I'liurmaey  an<i  Chemistry  goes  on 
t  !i«y; 
"In  onler  to  get  a  fair  conception  of  the  actual  food  value  of 
thr*  varimis  |ire]iaratiuns,  it  is  desirable  to  make  some  compariscm 
which   can   be   readily   comprehended   by   every   physieiun.    'I"hc 
MiMKuit  of  good  milk  m^rs-sary  eaeh  tueiily-fiiur  hours  to  sustain 
the  vitality  of  a  patient  (hiring  a  serious  illness  is  not  less  than  l>4 
uui»i"es.  or  ftppn.)ximalcly  "JlHKl  Cc.  [2  quarts].    The  fiMnl  value  in 
niorics  represented  by  this  amount  of  gixxl  milk  ma^'  lie  placed  ut 
\V.W.    Tills  includes  not  only  the  ]>roteiii  and  earI>oh>-drate  mat- 
ter, but   the  fat  as  well.     IJy  c-cmiparing  this  available  jKitcntial 
cnergj-  with  the  total  ciiergj'  available  in  the  pnihgcstwl  [(hhIs  under 
ronsicU-j-ation,  it  can  l>e  readily  seen  that  if  a  phjsiciaii  depends  on 
the  reprej«ntati(Hi»  made  by  some  of  the  manufacturers,  and  feeds 
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his  nntifiit  act^rdingly,  he  is  rpsortiiiR  to  a  stArvation  diet.  The 
lar);r.st  number  uf  avullablc  calorics,  iiu-luiliii^  uk-olK)l,  pn-scnt  in 
ajiy  of  the  rerommcndctl  daily  ilosf.*  is  less  than  one-fifth  of  the 
number  of  calorics  rcprescntt^  b.\'  2(XH)  (V.  of  milk;  and  the  calories 
represented  liy  the  daily  dose  of  the  preparation  poorest  in  foofi 
products  is  only  onc-twcnty-fifth  of  the  amount  present  in  2000  Cc. 
of  tnilk.    Tliew  figures  tell  their  own  story. 

"  Making  2000  Cc.  of  milk  the  basis  of  calculation,  and  estimating 
llie  amount  of  the  various  preparations  re<iaired  to  yield  this  uuin- 
ber  of  calories,  it  is  found  that  the  quantity  to  l)e  administered 
daily  to  supply  14:10  calories,  including  alcohol,  varies  from  710.2 
to  ].t(K».2  cubic  centimeters  (or  api>roxiniately  one  to  three  pints). 
In  many  eases  the  amount  of  alcohol  exhibited  by  these  quantities 
w-ould  keep  the  patient  in  an  alcoholic  stujKir  contimiallj'.  The 
cost  necessary  to  supply  this  cnerjc.'  varies  from  $1.48  to  $3.39. 
Compare  these  prices  wHth  the  cost  of  two  quarts  of  milk.  "Is 
furtlicr  comment  ncccs.sary? 

"The  average  number  of  calories  repre,sent«tl  by  fiOO  grams 
of  tlicse  pnxlucts  as  proteins  and  carbohydrates  is  2tK).G.  The 
total  average  caloric  value  of  the  same  amount  of  tliese  foods  is 
802.4. 

"The  number  of  calories  represented  by  good  brandies  or  whisw 
kies,  containuig43perccnt.  of  aleohol.  is  1575.  In  other  words,  the 
average  caloric  value  of  these  i>repftrations  is  approximately  one- 
half  that  containwl  in  either  good  brandy  or  whisky.  From  this 
it  must  not  \k  cotipludeil,  hnwever.  tliat  efiual  quantitie.*  of  brandy 
or  whisky  are  twice  as  valuable  as  the  medicinal  foods,  because 
the  medicinal  foods  contain  some  material  which  ran  be  utilized 
in  building  tissue,  which  is  not  the  case  with  either  whiskj'  or 
brandy. 

"  From  the  above  it  can  rca<lily  be  seen  that  not  only  is  the 
patient  m-eiving  a  star\alion  diet  when  tlie  physician  resorts  to 
these  preparations,  but  the  unfortunate  sick  arc  dso  compelled 
to  pay  exorbitant  prices  for  tlie  amoimt  of  actual  nutritive  matter 
rccdved. 

"It  is  urged  in  justification  of  the  use  of  preparations  of  this 
class  tliat  they  contain  constituents  not  found  in  our  ordinary 
foods  and  in  a  more  )ierfeetl>'  iissimilablc  condition.  As  poUitcd 
out  above,  these  so-called  predigestetl  foods  contain  no  fats;  the 
carboh,vdratcs  in  tlicin  are  the  ordinary'  sugars  present  in  oiu- 
common  foods,  while  the  proteins  belong  to  the  pejilone  or  albumose 
class.  It  is  for  thcsi-  latter  that  the  greatest  claims  are  made,  but 
even  here  no  value  can  be  pointed  out  not  found  in  whey,  peptonized 
full  milk,  or  peptonized  skitiuncd  milk. 

"There  is  likewise  amnlier  point  of  coiuiderable  imi»ortance  to 
consider  in  this  connection.  The  tenns  peptone  and  albumosv 
include  bodies  of  verj'  imcertain  composition,  and  tlieir  suitable- 
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MS9  »s  food  ;*nl)»taii««  depemU  Iftrjrcly  on  how  they  an*  prepare!. 
Animal  exp^rimpnts  have  sliowii  that  iiitrogcii  etiuilibrium  may  he 
mniiituincd,  for  a  timv  at  least,  hy  Uie  use  of  eiiKymic  hydroljtic 
products  of  the  proteins,  even  where  the  h.vdrolysJs  has  been  car- 
HmI  far  bvyoiid  the  su-(-uIlud  i>eiiti>He  singe,  but  it  appears  to  btf 
likewise  tnie  that  tlie  mistiires  secured  by  acid  or  high  tempera- 
ture steam  lij'drulysis  havt-  no  such  value.  Some  of  thi'sc,  iudced, 
may  exhibit  a  toxic  behavior.  This  is  true  in  particular  of  some 
of  the  coiiimcrrinl  variclies  uf  peptone,  and  until  more  is  known 
of  llie  source  of  the  Ixxlies  of  protein  character  employed  in  the 
make-up  of  thcM-  '  prfcligcstctl'  mixtures  it  is  unwise  to  assume 
an^iliinj;  t^m'eniin^;  the  food  value  of  the  nitrofcen  compounds 
found  in  tlicm  by  analysts  or  even  to  dignify  them  by  the  name  of 
foo,Js." 

Kdsall,  fomiutiitiiig  upon  tJiis  report,  argues  against  the  use  of 
proprietao'  foods.  Tlie  development  of  a  moderate  degree  of 
skill  and  resource  in  the  use  of  simple  and  comparatively  cheap 
home  ppeparatioas  will  obviate  any  tendenc>"  to  use  the  proprie- 
tar:,'  artlcic.  Tlib  writer  cites  instances  where  patients  ^■irtually 
stiu-vetl  to  desith  thron)(h  the  mistaken  belief  of  Hw  physician  that 
they  were  recei\'inK  suflieinit  nutrition  from  the  miich-vaunti-d  pro- 
prietaT>'  food.  .\  very  imiMirlunt  disadvantage  of  these  fotxls  is 
their  atcohol  content.  This  evil  is  dwelt  upon  in  the  t'ouneira 
report. 
PreparatloBi  from  Vegetable  Piotein.~~Anioiig  these  we  have: 
RnhoTot,  obtained  from  grain  seeds,  wheat,  com,  and  rice.  It 
U  a  fiiie.  yellowish-white,  odorless,  tasteless  powder,  only  slightly 
soluble  in  cold  water.  It  contains  8:1  per  cent,  of  vecetahle  pro- 
tein. Thb  prepai^tion  is  fairly  well  assiinilatwl.  It  has  been 
found  of  value  in  the  treatment  of  gastric  ulcer,  atony,  dilatation, 
enivions,  enteritis,  and  chlorosis  a.ts(K-iated  with  gastro-intestinat 
disease.  It  may  also  be  administered  as  a  nutritive  enema. 
Rnborat  may  be  given  in  milk  or  water. 

AlniTonai  jlouT  Is  prcpanxl  from  gluten.  It  contains  S2  to  86 
l>cr  <i-nt.  of  vegetable  protein;  is  almost  tasteless,  and  is  insoluble 
in  water. 

Mnttur  ]»  a  vegetable  casein  prepared  from  legiuninous  seeds. 
It  is  not  esjwijsivc. 

Food  Preparations  from  MlUc  Protein. — Tlu-^c  preiHirntions  contain 
the  casein  of  milk  aiitl  arc  for  the  most  {mrt  useful  foods. 

Xvlron  »  easeui  sodium,  a  white,  odorless,  tasteless  powder 
catitaining  S5  to  90  per  cent,  of  protein.  It  is  soluble  in  wann 
iratrr.  Nutrose  is  almost  eoniplet<'ly  absorbed  by  the  small  intes- 
tine. '  The  casein  constituent  docs  not  Rive  rise  to  deoiiin|X)sition 
ia  tiie  intestine.  Nutrust^  has  been  employed  in  all  kinds  of  gastro- 
jatcBtinal  disea.ses  ui  which  a  mild,  non-trritatuig  and  imtritivc 
food  ia  indicated. 
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Eiirasin,  «i5pin  amiiioniuin ,  is  an  mlorlf^*,  tasteless  povrHer  coo- 
tniniu);  S5  to  IH)  (kt  ciiit.  of  j)r(itcin;  it  is  snlultk-  iii  watcr. 

Sanatogm  emitains  (l.>  per  rent,  casein  and  5  per  eeiit.  glycero- 
phospliatc  of  suilium;  the  iiisoliibU-  c-ustin  has  been  transformct]  by 
the  ulycepopbosphate  into  a  emnpoutid  sniiible  in  water.  SniiatiK 
gen  is  well  borne  by  jwitieiils  suffering  from  i;astrie  ulcer,  gastrititi, 
or  acute  intestinal  catarrh.  The  rlose  for  luhilts  is  one  to  three 
tablespoonfuls  tiuvc  times  ti  day.  Cow's  milk  contains  all  the 
ingredients  claimed  for  ftanatogeii.  Ten  cent."*'  worth  of  cow's  milk 
will  give  tlic  same  lumibcr  of  calories  as  three  dollars'  worth  of  sana- 
togeii,  and  the  latter  has  no  more  favorable  effect  than  cow's  milk. 

Vhismon  consists  of  protein  obtuiiicd  by  a  niochaiiical  process 
from  skimmed  milk.  It  is  a  milk-white,  ta-steless  powder  con* 
taining  "-l..i  per  cent,  of  protein.  Plasmon  is  easily  soluble  in  hot 
wati-r,  and  is  almost  completely  ahsorbwi  hi  the  intestine.  Con- 
centrute<l  solutions  curdle  on  cooling,  I'Uismon  is  useful  in  the 
treatment  of  gastritr  ulcer  and  intestinal  catarrhs.  It  may  be 
taken  in  connection  with  a  variety  of  footbi,  as  plasmon-chocolate, 
pULinion-eix^B,  plasm on-becf.  It  is  a  good  food,  as  well  as  tlie 
cheai>est  of  the  casein  prcpii  rat  ions, 

SiUk  mmntcw  is  prejtanil  from  the  casein  of  milk,  and  contains 
■1  per  cent,  of  tannin  ui  chemical  combination.  It  is  u  yellowish- 
brown,  odorless,  almost  tasteless  ixiwder,  sohihle  in  hot  water. 
Milk  somatosc  is  non-irritating,  and  may  Ih-;  employed  with  :ulvan- 
tagc  in  tlie  treiitinent  of  chronic  intestinal  catarrh;  it  is  likewise 
Bpeful  in  the  treatment  of  dysentery  and  intestinal  tuberculosis, 
^he  dose  k  four  teaspi^onfuls  daily.     (See  page  277.) 

Chhon  is  a  derivative  of  casein  obtauicd  by  brcakhig  up  nucleo- 
prolein  by  means  of  nlkuHt^. 

(inlnetogm  is  jjrepared  from  milk;  is  completely  soluble  and  ea,<iily 
digested.  It  contains  70  per  cent,  of  protein,  and  is  agreeable  to 
tlie  taste  and  pleasant  to  take  in  tlic  form  of  galactogen-chocolatc 
(20  to  22  per  cent,  soluhk-  protein)  or  galaetogeiwocoa  (iJO  to  32 
per  cent,  soluble  proteui). 

itaniimilii  h  cow's  milk  modified  by  removing  a  part  of  tiie 
cream,  adding  milk-suRar,  anil  drying  in  vacuo. 

Nutritive  Substances  trom  Egg  Prgtoia. — Xiitritivr-Ileydefi  is  pre- 
pared from  the  whites  of  Fresh  eggs,  and  contains  DO  i>cr  cent, 
of  protein.  It  Ls  sohihle  only  in  hot  water.  The  dose  is  tliree  to 
four  (lessertsimonfuls,  in  cocoa,  soup,  or  milk.  It  may  be  given 
also  as  an  enema. 

Priilogen  i.s  a  formaIdeh>'<le  protein  prepared  hy  tlie  action  of 
fonnalin  on  egg  proteut.     It  is  not  much  tisetl. 

Pr«p&raUona  from  Carbohydrates.  These  jn-epa  rat  ions  are  better 
adaptt<l  than  protein  compounds  to  increase  iJie  nutritive  value 
of  certain  foods,  esjiecially  soups,  and  to  serve  as  substitutes  for 
ordinary  diet. 
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27  per  cent,  protein;  62  per  cent,  cwbohydratea. 
21        "  "       68        "  " 

18        "  "       69        "  " 

15        "  "       72        " 


Kdoct's  Flours  (oat,  barley,  rice,  bean,  lentil,  pea)  contain 
?lo25J  per  cent,  protein,  57  to  79  per  cent,  carbohydrates. 
The  meals  belonging  to  thb  class  are  rolled  oats  and  oatmeal — 
^2.67  ptt  cent,  protein,  63.8  per  cent,  carbohydrates. 

Tie  utility  of  these  preparations  is  great,  compared  with  that 
of  owiespoDding  products  in  common  use. 

Dexlrinated  Flours. — In  these  dours  the  carbohydrates  are  dex- 

triuted.    To  thb  group  belong  the  extensive  series  of  infant's 

fiwiB— Canuick's  lactated  milk,  malted  milk,  Ridge's,  Wagner's, 

Mdlin's,  Neatlfi's,   Eskay's,  AUenburys',  and   Imperial   Granum. 

Owing  to  the  fact  that  it  contains  dextrinated  starch,  malt  extract 

sfao  beltmgs  to  this  group.    Malt  extract  is  a  well-known  product 

ol  gominating  barley;  it  contains,  condensed  to  a  syrupy  con- 

■teice,  50  to  55  per  cent,  of  sugar,  of  which  10  to  15  per  cent,  is 

dotrinated  soluble  starch.    Loeflund's  malt  soup  is  a  good  food. 

Iteontains  57  per  cent,  of  maltose  and  12.4  per  cent,  of  dextrin. 

Hihose  buttermilk,  containing  dextri-maltose  and  wheat  flour,  is 

»3erviceable  article  of  diet  in  cases  of  disturbed  nutritional  balance 

with  excess  of  fat.  The  malt  extracts  of  Keppler,  Trommer,  maltuie, 

mdmalt  beers  have  no  particular  value  as  food  agents. 

lEttd  NntiitiTe  Preparations. — The  preparations  above  mcn- 
tioned  contain  not  only  carbohydrates,  but  also  more  or  less  protein. 
Recently  mixtures  of  carbohydrates  and  proteins,  the  latter  partially 
treattd  with  ferments,  have  been  offered.  Among  such  preparations 
whave: 

Hygiama,  consisting  of  condensed  milk,  especially  preparwl 
<xnak,  and  fat-free  cocoa.  It  contains  22.8  per  cent,  protein, 
fil.6  to  63.32  per  cent,  carbohydrates.  Two  dessertspoonfuls  with 
one-quarter  liter  (8  ounces)  of  milk,  three  or  four  times  a  day, 
constitute  the  dose.  Hygiama  tablets  may  be  eaten  without  any 
further  preparation. 

Odda  is  u  mixture  of  yolk  of  egg,  cocoa  fat,  whey,  dextrinatcil 
flour  and  other  carbohydrates.  It  contains  16.56  per  cent,,  protein 
«>d  18.14  per  cent,  carbohydrates. 

Pnteininilk-mU-cocoa,  a  new  compound  originated  by  Simon, 
rf  Carlsbad,  belongs  to  this  division.  It  is  a  cocoa  containing 
fflJy  15  per  cent,  of  fat,  combined  with  37.23  per  cent,  of  protein 
predigested  with  ferments,  and  7.61  per  cent,  of  nutritive  milk 
iajta,  I'p  to  74  per  cent,  of  the  protein  of  this  cocoa  is  digestible, 
ind  the  cocoa  itself  contains  more  digestible  protein  than  an  equal 
rei^t  of  raw  beef.  The  taste  is  very  pleasant.  This  cocoa  is 
13 
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particularly  useful  in  rases  of  chronic  gastro-mtestinnl  diswise, 
especially  us  its  cost  is  comparatively  low. 

Racahout  is  a  compound  of  chocolate,  sugar,  and  Arabian  meal,  | 
very  nutritious  and  agrwublc.  It  is  useful  in  all  gastrointestinal  1 
diseases.  Two  to  four  teaspoonfuls  are  add«l  to  milk,  which  ifti 
then  allowttl  to  boil  for  seven  or  eight  minutes. 

Acorn-cocoa  consists  of  pure  cocoa  deprived  of  a  large  part  ol 
its  fatty  matter  and  combined  with  a  soluble  extract  of  roasted 
acoms  free  from  cellulose.  A  small  anioinit  of  roasted  flour  and 
sugar  is  a<lded.  On  account  of  its  astringent  properties  it  is  valuatle 
in  gastric  catarrh  ami  all  forms  of  enteritis. 

Preparations  Containing  Fat. — HvaxcU'g  Kttnilsion  contains  beef 
suet,  cocoanut  oil,  peanut  oil,  and  cottonseed  oil,  to  the  extent  o( 
42  per  cent,  of  its  volume. 

Niitrote  contains  40  per  cent,  of  mixed  animal  and  vegetable  oils, 
cmulsific<l  with  fre^h  eggs. 

Seeehl  is  a  natural  emulsion  of  mixed  fats  with  proteins  and 
carbohj-drates.  The  fata  arc  butter,  beef  fat,  olive  oil,  lard,  and 
peanut  oil;  these  make  up  30  per  cejit.  of  the  whole  mixture. 

Cod-liver  oil  contains  a.  considerable  proportion  of  fatty  acids 
with  biliary  elements.  It  is  rich  in  vitamin,  the  crude  oil,  more  so 
than  the  rcfinal.  It  is  converted  by  means  of  the  bile  into  a  very 
fine  emulsion, and  is  most  tlioroughly  absorbed.  Its  taste  is  exceed- 
ingly repugnant.  Cod-liver  oil  in  elastic  gelatin  capsules  can  some- 
times \>f  taken  by  those  who  cannot  take  the  oU  unmasked. 

Oil  of  sesame  is  more  agreeable  to  the  taste  than  cod-liver  oil, 
and  cheaper. 

Lipanin  is  a  cod-liver  oil  substitute,  consisting  of  a  mixture  of 
94  parts  fine  olive  oil  and  0  purLs  oleic  acid.  It  has  a  pleasant  taste 
and  causes  no  subjective  di.'iconi forts. 

Mering's  "Krajl"  Chocohtc  contains  72.44  per  cent,  fat  to  which 
oleic  acid  has  been  ad<led.     It  is  very  easily  digested. 

BSilk  Preparations.^  Kp|7eta6fe  Milk  is  made  of  nuts  and  milk  of 
almonds  (10  per  cent,  protein,  2.>])ercent.  fat,  38..'i  percent,  sugar). 

I'fund's  Crenm  Frotcin  Atixtiim  is  u  mixture  of  various  kuids 
of  proteins  witlj  milk-sugar,  cream,  and  water. 

Gartner's  Fat  Milk  and  Voltmcr'a  Mother's  MUk  arc  fat  milks 
digested  with  pancreatic  juice;  tliey  are  very  sunilar  to  human 
milk. 

Kefir  and  koumiss  are  preparations  of  milk  whici)  have  been  sub- 
jected to  fermentation  (se«  page  164). 

Stlmolatins  ^eparatiaiu.^LieIn<7>  Meat  Extract  contains  the 
«xtnu;tives  of  meat,  the  meat  bases  xantliin  and   creatin,  and ' 
inorganic  salts, 

Toril  Meat  Extrttct,  Beef  Tea,  and  Valentine's  Meat  Juice  are 
poorerin  extractives  than  Liebig's  meat  extract. 
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Brnnd's  llxirnce  nj  lieej.  Meat  Juirr,  Fluid  Meat,  «i«t  BorrU, 
much  used  in  EnKlnnd,  contain  sinalW  quuntitics  of  extractive 
than  Liehig'a  extract  of  ineat. 

Kama  is  kss  nutritions  than  Liehig's  extract  of  meat, 

Ma^'s  Condimtnt  is  cheap  and  goo<l.  Maggi's  Bouillon  is  ulso 
to  he  recommen<Icd  a^  a  !-tiniuIating  ]>rcf>Jir:ition. 

Compodtkio  ud  Relative  Tftlaes  of  Meat  ExtrMts.— TItc  Bureau 
o(  Chemktry  of  the  Department  of  AKricultiire,  in  its  Huiletin 
No.  114,  hn.'i  given  vnkinlik-  datft  regarding  the  eoiuinerciul  meat 
products.  The  preparations  taken  up  are  divide<l  into  tlirec  general 
classes: 

1.  Solid  and  fluid  mmt  oxtroctn. 

2.  Meat  iuiowi. 

3.  MiHoellAncouB  prcparatioM. 

Meat  ejttracts  arc  not  to  be  considered  as  fotnls,  and  sliould 
therefore  not  be  advertised  as  such— a  conclusion  whicli  the  govern- 
ment officials  have  arrived  at,  and  which  they  have  stated  as 
follows: 

"  It  seems  to  l)e  the  consensus  of  opinion  among  scientific  iiives- 
tigittors  who  have  studied  this  question  that  the  food  \'alue  of 
tboe  meat  extracts  is  rather  limited,  and  although  tliey  are  a 
source  of  energy  to  the  body  they  must  not  Ije  looked  on  as  repre- 
senting in  any  notnhlv  ili-gree  the  food  value  of  the  bi-cf  or  other 
meat  from  which  they  are  derived.  When  prepared  imder  the  best 
possUitc  coiHlitions  a  commercial  meat  extract  is  of  necessity,  iii 
order  that  it  may  not  spoil,  deprived  of  the  greater  part  of  eoagtilable 
proteins,  which  constitute  the  chief  nutritious  elements  of  the 
juice." 

The  phjsictan  slioidd  realize  that  in  pn-scribijig  prejHirations 
that  ha\-e  htit  little  food  value  lie  may  actually  starve  the  patient. 
.\cconting  to  the  high  authority  quoted,  tlic  claims  of  the  manu- 
facturers in  regard  to  the  food  value  of  "meat  extract.'*"  aii<l  "meat 
juices"  arc  ridiculous.  The  tlicrajwutie  uses  of  these  preparations 
are  tlten-fore  limited.  It  has  been  cliiimetl  that  such  substances 
stimulate  appetite  and  the  nervous  system.  They  may  stimulate 
the  appetite,  but  tlieir  effects  upon  the  nervous  sj-stcm  arc  open 
to  question. 

The  belief  of  many  peo]>lc  tliat  bouillon  cubes  are  concentrated 
meat  extracts  and  of  higli  nutriti\'e  value,  lias  been  shattered  by 
*  receatly  issued  bulletin  of  tlie  Department  of  Agriculture,  which 
Mys  that,  white  they  are  valuable  stimulant*  or  flavoring  agents, 
they  have  little  or  no  real  foo*!  value  and  are  expensiAc  The 
ordinary  commercial  bouillon  cubes  consist  of  from  49  to  72  per 
cent,  table  salt.  As  they  range  in  price  from  10  to  20  cents  an  ounce, 
IMirchiksers  of  these  cubes  are  buying  Mdt  at  a  high  price.  Hie 
cuF>rs  do  contain  a  smalt  amount  of  protein  in  addition  to  their 
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stimulating  ingredients,  and  the  makers  of  most  of  the  cubes  make 
no  advertised  claim  that  they  are  concentrated  beef  broth  or 
essence.  However,  many  housewives  believe  that  they  are  and 
that  they  possess  high  nutritive  value,  especially  for  invalids. 
This  is  not  the  case.  The  fact  that  each  cube  makes  a  cup  of  broth 
misleads  the  housewife  into  believing  that  she  is  securing  meat 
extract  cheaply  when  really  she  is  buying  it  in  an  expensive  form. 


CHAPTER  IX. 
LAVAGE  OP  THE  STOMACH. 

I^VAOE,  or  the  washing;  out  of  the  stomach,  b  not  practic^ 
nesriy  so  ufteu  as  it  wus  nt  out;  tiiiu-.  Uur  kiiuwltxlgv  uf  llic  cxuct 
course  of  many  diseases  of  the  stomach,  and  of  the  jiathologic 
cliangvs  ncciHnpaiiyiiif;  th<riu,  hH:s  lul^'ullct■<l.  Litvuge  was  foriuvrly 
usmI  in  the  treatment  of  many  coiniitiona  in  whicli,  with  our  more 
acctirato  kuowktige,  it  lias  now  bi*vii  dt^'ftrded. 

IndicatUns. — I^va^e  is  always  indicated  in  stenosis  of  the  pylorus 
with  dihklution — in  fact,  in  any  obstruction  of  tlie  digestive  tract 
which  produces  a  stasis  of  the  st<»mach  contents  with  feniientation 
and  putrefaction.  Good  reauhs  are  not  attuiiii^  in  tlte  treatment 
of  8iiii])le  atony  by  means  of  lava^,  because  in  this  condition  we 
are  dealing  with  a  retarded  pcrbtulsts  and  not  with  a  direct  obstacle 
to  the  passage  of  food  into  tlie  duotlenimi;  the  washing-out  process 
does  not  lend  to  remove  the  cuusc,  but  involves  tlie  danger  of 
o>'crdi»tentioii  of  the  relaxed  gastric  walls,  which  is  apt  to  be  harmful. 

In  certain  conditions  lavage  is  of  inestimsblo  value;  it  is  indicated: 

1.  In  tho»e  ca^«3  of  poisoning  in  which  the  tube  can  do  no  dam- 
age. There  b  alwaj-s  danger  of  perforation  when  the  pobon  has 
been  an  escharotic  or  caustic.  In  morphiu  poisoning  the  tube 
should  be  used  c\'en  if  the  drug  has  been  taken  h^-podcnnically, 
since  much  of  tlie  inorphin  injected  hypodennically  is  found  iii 
the  stomach  within  an  hour  after  the  uijection. 

2.  In  cases  of  tmcontrollabk-  vomiting,  as  in  intussusception 
or  intestinal  obstruction.  There  have  been  cases  reported  bi  wliich 
la%-age  so  n-licvcd  abdominal  distention  nt-ar  tlie  obstruction  as 
to  result  in  ahnoet  immediate  recover)*.  8tercoraceous  vomiting 
aJmiys  demands  lavage,  no  matter  wliat  tlie  cause  may  be. 

3.  In  cases  of  gastritis  with  the  production  or  presence  of  large 
quantities  of  mucus. 

-f.  In  tlilatatiun  with  stenosis  of  the  pylorus.  Here  fermentation 
nnd  putrefaction  can  he  inliibitcd  by  lavtige.  Tliese  are  tlie  cases 
cotx'crning  wliich  Kussmaul  originally  calle<l  our  attention  to  the 
vahie  of  stoiuach  wa^iLug. 

ri.  In  acute  postoikcrativc  dilatation. 

(I.  Before  any  operatiou  on  the  stomach  or  intestine  b  perfonned. 

7.  In  voniittiig  followuig  any  operation  on  the  stomach  or  intes- 
tine. 

8.  To  obviate  postoperati\'e  vomiting  after  an  anesthetic. 
g.  In  uitestinal  paresis  following  operation. 
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10.  Ijivn);e  with  ice-water  iii  heumrrlingf  causi'd  by  gastric  ulcer 
(KwaldJ.  Lavage,  carefully  appHtxl,  in  severe  heinwrrliagc  from 
gastric  ulcer,  is  the  lUitat  expedient  menns  of  treatment  (Kaufmoan), 

1 1 .  In  meteortRDi  of  typhoid  fever  it  is  frequently  of  great  benefit. 

12.  In  gastric  tetany. 

VA.  In  vomiting  in  cases  of  peritonitis. 

14.  In  acute  gastritis  due  to  improper  vatuig,  and  in  ooo%'uIsions 
following  overfcctling. 

l.'j.  In  cicatricial  closure  of  the  pylorus,  as  u  pallintive  measure 
until  o|»cration  is  performed. 

1().  In  hematenie^is  following  ^tnmacli  oix-ratiuu,  cautioasly. 
The  stomach  may  be  distended  with  fluid  and  blood,  removal  of 
which  will  allow  it  to  contract  and  thus  stop  tJic  oozing  of  htood 
(Mayo). 

17.  In  diabetes  nicUitus  (Sawyer). 

18.  In  selected  cases  of  nephritis  whcji  urea  ia  being  eliminated 
through  the  gastric  mucous  membrajic. 

19.  In  eclampsia. 

CootrarisdicatioQs. — Lavage  as  well  as  the  use  of  the  tube  for 
diagnostic  puii»M-s  is  contra-indicated: 

1.  In  those  cases  of  gustrtc  disease,  for  the  most  part  of  sudden 
onset,  wliicli  have  not  attained  any  degree  of  chroaicity  and  where 
the  diagnosis  is  apparent  from  the  symptoms  and  history  of  the 
case. 

2.  Where  the  retching  and  vomiting  arc  apt  to  offset  any  good 
that  may  be  derived  from  the  use  of  tJic  tube  cither  for  diagnostic 
purposes  or  for  lavage. 

:{.  In  marke<l  prostration,  no  mutter  what  the  cause. 

4,  In  broken  compensation  in  heart  disease,  angum  pectoris,  or 
advanced  degeneration  of  the  heart  muscle,  and  in  cardiac  neuroses, 
aneurysm  of  the  aorta,  and  marked  caaea  of  arteriosclerosis. 

5.  In  Iicmorrlmges  of  recent  occurrence,  as  in  apoplexy,  pul- 
monary, renal,  gastric  and  rectal  hemorrhages. 

fi.  In  pulmonary  tulxTculosis,  cmpliyscma,  and  severe  bronchitis. 

7.  In  ueurastheiiia,  hysteria,  and  epilepsy. 

8.  In  advanced  cachexia. 

9.  In  continued  and  remittent  fever. 
10.  In  pregnancy. 

U.  In  gastric  ulcer  when  heniateinesls  has  betai  recent  or  when 
blood  has  l>cen  found  in  tlic  stool;  m  carcinoma  of  the  pylorus 
accomi>anied  by  tlie  classic  sy)ni)toms  of  careuiomu;  in  gastric  or 
intestinal  diseases  aecoiiijianietl  by  acute  fever;  and  ui  cjises  in 
which  the  gastric  mucous  membrane  Ls  easily  irritated  so  that 
bleeding  results  upon  the  passage  of  the  stomach  tube. 

Any  rules  which  may  be  laid  dowii  in  regard  to  the  use  of  the 
stomach  tube  arc  at  best  but  general.  The  good  judgment  of  Uic 
ph^'sician  must  always  be  superadded,  whether  the  question  be  one 


TBCHNIC  OF  LAVAGE  OF  STOMACH 


I9d 


of  diaKiiosb  or  treatment,  inasmuch  as  th«re  may  be  coiulittons 
prt-3vi]t  whkli  i>utw«igli  all  stati-tl  nilc^  on  the  siibjtct. 

Tecbnic.  I^^-:t^  consists  in  tlie  washiiig-otit  of  th«  stomach  by 
mnuis  o(  a  5iiii[>ly  constnictvd  uppuratus — a  stumiu;])  tut>c  (Fig. 
16,  j4)  connected  with  a  glass  funnel  or  irrigator,  with  a  piece  of  glass 
tubing  between.  The  stomach  tube  (I''ig.  17)  sliouM  have  two 
lateral  oval  openings  near  the  point;  ai»l  tlie  ]K>int  should  be  solid 
and  clotMd  to  prevent  tJie  collection  of  material  below  the  open- 


> 


Fra.  19. — ApparmtiM  tm  ru'-i--  I^hk;  tuvnoe.     A,  alunudi  tub*:  B,  tla**  tub*: 

C,  nibbar  Uib*  oann«!liun ;  D,  gtus  irrisitar. 


I 


Fio.  17. — StoDiach  tulu  showins  eluiiipitcd  Uletal  openiocs. 

mg».  TheedgesoftheotH'niugs should  bcsmooth  ami  rouiidtxl,  since 
otherwise  particles  of  iiuicnus  membrane  may  lie  caught  and  torn 
off.  The  tulR-s  for  adults  should  be  large,  averaging  Nos.  36  to  iS.' 
The  fujinel  of  tlie  lavage  apptiratus  (fig.  IS)  should  liave  a  capacity 
of  one-half  to  one  liter.  The  small  end  of  the  fuiuiel  must  be  large 
enough  to  permit  the  passage  of  food.  The  rubber  connecting  tube 
must  be  of  the  same  caliber  as  the  stuinadi  tube,  and  lung  enough 


■  tiuiot  ooohuioD  bM  ratulled  (rom  the  Uol  that  lliara  m«  tbrM  •lAutUrdu  of 
nuinminri' — .^nMruan.  Bnstliti  aod  Fronoh.  To  obviaU  orrar  th«  Amerioui 
SontNJ  Tnda  AMOoUlka  ham  sdupWd  tb*  Krwueli  ataudud;  m  Oxuiw  daicnadng 
Uw  »lna  o(  ttiU*  will  b«  in  tb*  Frmob  or  •Undwd  malria  tealp. 
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to  reach  from  the  patient's  moutli  to  the  floor  of  the  room.  A 
lar^  f^a^a  irripiator  is  |>rolial>ly  better  than  the  glass  funnel;  ita 
cuimcity  shinJd  be  fit  lensl  1500  Cc.  (3  ])inti*).  'V\\k  irrigiitor  is 
provided  witli  a  handle,  and  ha.i  a  hole  near  the  brtm  by  which 
It  may  be  suspended  on  a  hook  {Fig.  16).  The  lower  or  outflow 
openbig  nliould  corre<tpon4l  in  diameter  to  the  caliber  of  tlie  stomach 
tube. 

lavage  with  tlii.-*  simple  apparaliLs  Ls  accomplished  as  follows: 
The  patient  sliould  be  Uiiprwat-d  by  hi^  physician  with  the  necessity 
of  the  washing-out  process.  He  should  lie  seated  in  a  comfortable 
position,  with  the  body  inclined  shglitly  forwanl,  and  instructeil 
to  breathe  r^iularly  an<I  deeply,  lie  is  taught  to  make  enei^tic 
movements  of  swallowiiig  at  tlie  commatid  "swallow."  Artificial 
teetli  should  he  removed  l}efore  lavage  is  begun.    The  patient's 


Fia.  18. — Btumaah  tubg  Bliowing  luimcl  connecUoiu. 

hands  may  be  employed  ui  holding  a  pus  basin  or  other  rece]>tacle 
flip  till*  puqiose  of  cleanliness,  and  in  this  way  any  interference  on 
his  part  may  l>e  obviated.  The  stomncli  tube  siioiild  l>e  moistened 
with  water,  not  oil,  and  <lireetctl  over  the  dorsum  of  the  tongue. 
When  the  end  of  the  tube  Piiiehes  the  posterior  pliaryiiKea!  wall, 
deglutition  begins,  Tlie  tube  slides  easily  over  the  cricoid  cartilage 
into  the  first  section  of  the  esopliagus.  ^Vlien  this  point  is  reached, 
it  is  easy  to  pass  tljc  tube  on  into  the  stomach.  (The  slight  irrita- 
tion effected  by  moving  tlie  tube  up  and  down  is  siifticient  to  cause 
the  evwufttion  of  large  quantities  of  stomach  contents,  espi-cially 
if  aided  by  pres,siire  on  the  abdominal  muscles  on  the  part  of  tlie 
patient.)  A  pint  of  lukewarm  water  should  be  pla<;ed  by  an 
assistant  in  the  irrigator  or  funnel,  held  low.  The  tul>c  of  the 
irrigator  is  meanwhile  stop|ted  by  means  of  the  fingers  or  clamp  at 
a  short  distance  from  the  free  end,  and  eoraiection  is  duly  made  with 
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the  glass  joint  and  the  stoma<?h  tube  in  posHtion.  The  irrigator 
b  tiien  rais«Ml  until  nc-nrly  tliv  whole  qtumtity  of  water  has  passed 
into  the  patu^nt's  stomach.  A  Rmnll  quantity  of  water  should  be 
left  In  thv  irrigator  to  pnyvcnt  thv  ciitruQoi-  of  air  into  tlic  tube. 
The  irrigator  is  now  lowered  to  the  floor  of  the  room,  so  that  tlie 
stomach  contents,  including  tiie  water,  may  fje  siphons)  off.  It 
should  be  held  in  such  a  nuinner  that  tlie  outHowing  liquid  tuny 
be  viable.  After  iiutuig  tlic  diffiToncc  between  the  outflowing 
fluid  and  the  clear  water  tliat  i-ntereil  the  stotnaeli.  the  eontuiita 
of  the  irrigator  may  be  emptie<i  in  a  convenient  reecplaclc.  More 
water  is  allowetl  to  enter  tJie  stomach,  and  IJie  j>roces3  of  lavage 
continues  by  alternately  raising  and  lowering  the  irrigator  until 
the  water  comes  from  the  stomacli  clear.  Wlien  lavage  has  been 
complete*!,  the  stomach  tube  should  be  detached  from  the  irrigator 
and  rapidly  and  gently  withdrawn  from  tlie  patient's  stfimacti. 
It  is  important  to  disconnect  the  irrigator  and  tube;  otherwise, 
with  the  former  resting  on  the  floor,  suction  produced  by  the 
siphon  effect  would  tend  to  invaKUiate  the  mucous  lining  of  the 
litORiach  into  the  lateral  openings  of  the  tube  and  tliereby  injure 
the  stotnueh  wall. 

In  tlte  alisence  of  an  assistant,  the  physician  should  fill  tlie 
irrigator  with  the  required  quantity  of  water  before  commencing 
the  operation.  In  order  to  keep  the  tulie  of  the  irrigator  free 
from  air,  it  should  be  compressed  by  racan.<)  of  a  large  tube- 
compressor  uenr  tlie  glass  conni-ctiun  its  soon  as  tlie  water  In-gins 
to  flow  through.  The  introduction  of  the  stomach  tube  follon-s. 
The  patient  b  directed  to  keep  the  tube  steady  with  one  hand  at 
ItLs  mouth,  while  with  the  other  he  holds  the  basin.  AVith  the 
irrigator  resting  on  the  floor,  the  physician  may  connect  it  with 
the  stomach  tul>e,  loosen  the  tube-clamp  or  compressor,  and  dcvatc 
the  irrigator. 

I  have  found  my  unproved  stomach  tube  and  hulb  (Figs.  1  and  2) 
for  removal  of  the  stomach  contents  a  simple  and  practieal  upi)ia- 
ratus  for  gastric  lavage.  A  bulbfiU  of  water  can  be  easily  utilized 
an  described  on  jHtge  71. 

Patients  to  whom  stomach  lavage  must  be  administered  regularly 
axtd  over  a  long  i>erif"l  of  time  can  be  taught  to  carry  out  the 
operation  without  the  aid  of  a  physician.  Autohivage  is  a  fonn 
of  stomach  irrigation  which  lias  beat  called  physiologic  ui  order 
to  distinguish  it  from  the  kind  I  have  just  d^cribed;  for  thii>  the 
use  of  the  stomach  tube  is  not  necessary.  It  is  suHicient  tluit  ttic 
patient  drink  four  to  eight  omices  of  tlic  irrigating  fluid  and  then 
lie  down  on  his  ab<lomen.  supi>orted  on  a  somewhat  luird.  rt?i.stiiig 
surface,  across  the  bed  or  on  tlie  floor.  In  thi.';  position  let  him 
hmllke  as  deeply  as  ptKtsible.  I-'ifteen  to  twenty  tieep  inspirations 
•n  sutEcieut  to  drive  tlie  contents  of  the  stomach  through  the 
pykmis.    This  procedure  may  be  repeatnl  as  often  as  »eces.-iary. 
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_the  patient  may  rest  on  hU  alKlomeii  for  fiv«  inimite*, 

tiinc  to  time  ii  nuiiibi-r  of  deep  mspirations.    It  has 

been  proved  that  in  tliis  way  tlie  stomach  may  be  cleansed  (iiiite 
as  effectively  us  by  tJic  introduction  of  the  stomach  tube,  provided 
the  pylorus  lie  not  occluded,  -'niis  method  has  a  considerable 
advantage  over  the  other,  for  by  it  the  nourishment,  as  prepared 
by  the  stoiiiacli,  is  not  lost,  but  follows  the  physiologic  path. 
Hesides,  the  patient  will  submit  mucli  more  readily  to  it  than  to 
the  manipulations  of  lava)i:e  with  the  stomacli  tube.  In  order  to 
obtain  the  maximum  effect  from  this  method  of  autolavaj^,  we 
must  strive  by  all  menus  at  our  command  to  free  tlie  pylorus 
from  all  obstacles  that  interfere  with  its  proper  fimction.  This  is 
partially  achieved  by  mlministertng  the  fiuid  lukewarm. 

Some  patients  may  be  taught  to  use  the  stomach  tube  tJiem- 
selves  with  tlie  aid  of  some  member  of  the  hoiL^eliold.  None  but 
the  best  apparatus  should  l>c  employed.  After  use  it  should  be 
tlioroughly  cleauj*ed  by  iucaus  of  hot  water.  In  lavage,  whether 
the  patient  uses  the  apparatus  without  tlie  aid  of  the  phy^ian, 
or  whetlier  tlie  physician  perfoniis  the  operation  upon  a  passive 
patient,  the  simple  apparatus  described  will  be  found  adeciuate  for 
all  purposes. 

Fig.  19  illustrates  the  apparatus  designed  by  Friedlieb  on  the 
principle  of  suction.  This  instrument  was  designed  to  fivcilitate 
the  removal  of  obstructing  particles  from  the  stomach  tube  by 
aspirutiuii  by  means  of  a  rubber  bulb.  Tlie  apparatus  of  Struuss 
(Fig.  20)  accomjilishes  the  same  purpose  by  means  of  a  doiibid 
bulb.  Both  these  instruments,  in  the  opinion  of  the  aullior,  arc 
unnecessary,  inasmuch  as  clogging  of  tlie  tube  may  be  prevented 
by  raising  the  irrigator  of  the  app^atus  describeti  above,  and  thus 
forcing  tlie  tuiie  clear  by  water  pressure. 

In  cases  where  the  stomach  is  greatly  dilatecl  it  is  frequently 
impossible  to  wash  it  out  at  one  sitting.  In  sudi  cases  lavage 
miy  be  better  accomplished  with  the  patient  in  a  rccumb^t 
posture.  With  the  patient  seated,  tlie  thoroughness  of  lavage 
may  be  promoti-d  by  pressing  or  kneading  tlie  hj'pogaslrio  region 
after  the  water  has  btren  introduced  into  tlie  stomach. 

lu  cases  where,  owing  to  irritability  of  tJic  fauces,  it  seems  impos- 
sible to  introduce  the  stomach  tube,  the  difficulty  may  be  overcome 
by  painting  the  faucw  witJi  a  5-pcr-cent.  solution  of  cocatu  or 
beta-eueain.  Anotlier  effective  and  an  entirely  safe  method  of 
preventing  mtusea  frotn  the  introduction  of  tlie  stomach  tube  is 
to  freeze  two  or  Uiree  inches  of  the  extremity  of  the  tube  just  before 
introducing  it,  the  object  being  to  secure  liglit  temporary  anesthesia 
of  tlic  fauces  and  jdiarjiix  by  means  of  the  cold  nibber.  In  tliis 
way  cold  is  applied  exactly  where  anesthesia  is  needed,  and  the 
irritability  is  overcome.  'I'hus  tJie  tube  may  be  introduced  for 
the  first  time  with  practically  no  gagging,  straining,  or  nausea. 
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Ik-  cxtrmiity  of  the  tube  may  Ijc  frozt-n  by  u  few  iiioititiits'  sprn\iii(j 
with  ethyl  chlorid.  'I'hp  tut>e,  of  course,  may  lie  chilltMl  in  other 
w»ys,  but  tire  t-thyl  clUori<l  is  convaiient  and  efficieut.  The  lube 
has  been  found  not  to  atilTen  markedly  tuider  the  influence  of  the 
extreme  cold,  so  titut  no  tntuinu  from  thv  frozen  rubber  occurs. 
By  the  time  tlie  tube  reaches  the  cardia  its  low  temperatxire  Is 
siiffifiently  modifiixi  to  obviate  danger  to  th<i  gastric  mucusu,  even 
though  it  be  allowed  to  remain  in  the  stomach  for  some  time. 


Flo.  19. — BUimncJi  lubp  with  mictjun  bulb.     (Friedlloh.) 

The  process  of  wiuliing  out  the  stomach  ia  not  attciidul  nith 
any  danger.  Temporary  cessation  of  resipiration,  of  reflex  origin, 
occurs  in  many  patients  at  tire  first  uitruduction  of  the  tube.  This, 
bmvever,  should  not  occa.«ion  anxiety  on  the  part  of  tiie  physician, 
Hince  it  u.'^ually  passes  ofT  reiuHly.  Shoul<l  tlie  patient  )>ecoiDe 
aUnni'd  and  attempt  to  pull  out  the  tube,  an  etnpltatic  rwiuest 
to  "hreatJie  deeply"  will  overcome  liis  fears  and  make  possible 
the  complete  intixxJuction  of  the  tube.  Where  paroxisms  of 
ciniKh,  M-vcTT  und  protracted,  supervene,  tJio  operation  of  lavage 
ukl  \x  interru{)te<l  before  completion. 
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In  the  presence  «f  jtastric  hcmorrhagi-,  such  as  oocusknialiy 
oLfurs  ui  civses  of  ciirriiimiui  nr  ulcer.  Iitvage  i»  contra-indicated. 
It  is  rarely  employed  in  cases  of  earctnunin  except  as  a  palliaUve 
meusure  wlim  tin-  pyliiriis  is  olwrnicti-d.  In  gastrie  ulcer  it  is  apt 
to  do  a  great  deal  of  lianii,  an<l  should  never  I>e  eiu])loyi.tl  wlien 
there  is  any  indication  uf  giistric  heniorrliK((«.  In  cases  of  nervous 
dyspepsia  la^'age  sometimes  transforms  the  paliwit  into  a  gastric 
hyiXNihoiidriao,  u  most  Lamentable  condition.  In  tlie  majority  of 
nervous  cases  lavage  is  contra-indi<rated,  Surfnee  hemorrliagc  may 
take  pliK-e  ill  catjirrh  due  tu  (tiisirilis;  wlien  such  hemorrhages  are 
of  a  pronoiincetl  character  the  irri);ations  should  be  discontinued. 

Not  over  2  per  eeut.  of  eases  of  gastric  dL^ense,  or  of  patients 
presenting  sjTiiploms  suggestive  of  gastritr  disease,  require  lavage 
as  an  ekineiit  of  trculment. 


Fio.  30.— Suction  tub*  witli  ilniiUo  bulb.     (Si.ntuM.) 

Gastrociiterologists  differ  m  tlieir  views  re){urtliiig  Uie  time 
stomach  irrigations  siiould  be  adroinistcrod,  I  consider  it  advis- 
able in  erases  wliere  there  is  no  engorgement,  for  example  ui  cases 
of  chronic  gasTritb.  when  we  wish  to  remove  mucous  secretion, 
to  perform  irrigation  in  the  mominj;  while  the  stomach  is  empty. 
In  cases  of  steiiosK  of  the  pylorus,  with  stagnant  masses  of  food  in 
(he  stomach,  the  best  time  for  lavage  is  in  the  evening  sliortly 
before  the  evenuig  ineul. 

'Hie  <)uralion  of  the  treatment  must  be  determined  ui  each  ease 
by  the  conditions  pRwent.  Incases  where  it  is  impossihie  to  deter- 
mine thb  point,  as  in  inojwrable  carcinoma,  it  is  advisable  to  have 
the  patient  wash  out  liis  own  stttinach,  A  medicated  Ia\-age  may 
follow  the  eleansbig  lavage.  The  indications  for  tlie  <li(rerrnC 
kinds  of  lavage  are  given  under  the  respective  diseases. 
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In  litvage  preliminary  to  surgical  operation  on  the  stomach,  care 
duuld  be  exereised  that  no  water  remains  in  the  viscus.  In  lavage 
Iqit  up,  as  described,  until  the  washings  return  clear,  a  further 
tfuatiy  of  water  can  be  dislodged  by  placing  the  patient  in  the 
l^odelenburg  position;  the  Sow  will  continue  until  the  tube  is 
lillidnwn  from  the  cardiac  orifice  and  the  stomach  is  entirely 
anptied. 

THE  STOfiUCH  DOUCHE. 

Douching  of  the  stomach  should  be  employed  only  when  the 
TRDS  is  onpty.  Tlie  sole  object  is  to  irrigate  the  mucous  mem- 
bue,  either  with  plain  water  or  with  medicated  solutions.  The 
imehing  may  be  perfonned  by  means  of  Rosenheim's  tube  (Fig.  21). 
Tliis  instrument  consists  of  a  stomach  tube  having  at  its  gastric 
dtimity  a  number  of  small  opeoings,  from  one  to  two  millimeters 
io  diameter.  Water  b  permitted  to  flow  through  the  tube  into  the 
stomach  so  that  all  parts  of  the  gastric  mucosa  are  irrigated  through 
the  niimerous  small  openings.  In  the  process,  however,  one  or 
more  ot  the  fenestrse  are  frequently  blocked  by  mucus. 
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Fia.  21. — Perforated  tube.     {RoBeobeim.) 

In  liiehter's  method  of  removing  mucus  by  irrigation,  an  ordinary 
stomach  tube  is  introduced  to  the  extent  of  40  centimeters,  or  to  the 
rardia  of  the  empty  stomach.  The  irrigating  fluid,  under  pressure, 
is  allowed  to  pour  into  the  stomach,  douching  the  collapsed  walls. 
While  a  small  quantity  of  water  yet  remams  in  the  irrigator  the 
tube  is  pushed  into  the  stomach  so  that  the  fenestra;  become 
inmiersed  in  the  water  there;  the  irrigator  is  then  lowered  to  the 
floor  and  the  contents  are  siphoned  out.  The  tube  is  then  with- 
drawn to  the  cardia,  and  the  process  is  repeated  as  often  as  necessary 
to  cleanse  the  stomach  of  the  mucous  secretion. 

Einhom's  apparatus  (Fig.  22)  consists  of  a  tube  (.1}  about 
GO  cm.  in  length  and  1  cm.  in  diameter,  having  at  the  gastric 
extremity  a  cylinder  of  hard  rubber  shaped  like  a  capsule  (_li). 
His  capsule  has  numerous  minute  openings,  and  at  the  lower  end 
a  larger  round  aperture.  Within  the  hard  rubber  capsule  is  an 
aluminum  ball  (C),  which  acts  as  a  valve  and  closes  the  opening 
in  the  extremity  of  the  capsule  when  the  tube  is  introduced  and 
the  irrigating  fluid  forced  into  it.  The  water  enters  the  stomach 
by  way  of  the  small  openings.  The  return  fiow,  howe\rr,  forces 
the  ball  from  the  lower  opening,  and  the  enterbig  liquid  keeps 
this  opening  clear  until  the  stomach  is  completely  emptied.     The 
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defects  of  the  Rosenheiin  tube  we  reuiwlicd  in  Einliom*s  apparahBTi 
Preparatory  to  the  entrance  of  tlie  irrigating  fluid,  Kiniiom's 
tube  should  be  introduoKl  only  a  sfiort  di:9tiint-c  below  tbe  cardia; 
but  to  fscilittttc  the  return  flow  of  water  and  mucus  it  should  be 
pushed  in  10  to  12  centimeters  furilier. 

Turck  has  devised  a  double-flow  stomach  douclie.  consisting 
of  two  tubes  cemented  top;tliiT;  o»e  tub<:  is  longer  tlian  the  other, 
which  enabled  it  to  reach  the  fundus  while  the  shorter  tube  is 
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Fio.  22. — Appantiu  lur  ttoinach  douch».     (E^nhurit.)     A.  ■tamnoh  tube:  B,  hard 
nibbtr  capsule:  C,  nlumitiuin  ball. 

near  the  cardia.  Tlie  latter  has  at  its  end  a  metal  ball,  finely  per- 
forated; tlie  water  passing  througii  acts  as  a  fine  needle  spray  or 
douche  on  the  mucous  membrane  of  the  stomach.  TIk  longer  tube 
carries  the  water  back,  so  that  tlie  stomach  is  not  dbtended  with 
too  great  a  quantity  of  water  at  any  one  time. 

Cluise  has  devised  an  improved  tube  (l-'ig.  23),  by  means  of 
which  (1)  the  gastric  contents  can  be  removed  by  aspiration,  (2) 
the  stomach  washed  or  douched,  (3)  and  inflation  of  the  stomach 
effected,  without  making  a  connection  or  disconnection  of  the 
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a|q>aratus  and  without  the  use  of  stopcock  or  shut-off.  By  sub- 
stituting a  "Hosenheim"  douching  tube  the  stomach  may  be 
douched  as  recommended  by  Rosenheim.  Chase's  apparatus 
consists  of  (1)  an  Ewald  stomach  tube  i^oper,  30  inches  long, 


Fro.  2S.— Stomach  tube.     (Chue.) 

marked  at  22  inches  from  its  distal  end  with  a  white  band;  (2)  an 
adjustable  saliva  shield,  to  prevent  saliva  from  flowing  down 
the  tube;  (3)  a  glass  connector;  and  (4)  a  30-inch  connecting  tube, 
to  which  is  attached  a  strong  valveless  bulb  of  3  ounces  {90  Cc.) 
capacity. 


CHAPTEH  X. 
MASSAGE-ELECTRICl-n'. 

MASSAGE  OF  THE  STOMACH. 

Massage  ctmsists  of  u  systtrmatic  mtuiipiilHiion  fur  definite 
therapeutic  ends.  The  success  of  the  proccia  depi-ruls  upon  the 
precise  ix-rfiiriiiftiicc  of  ciTtaui  well  uiKlvrstood  rnovftncnts  of  the 
hands  of  the  physician.  The  operator  in  applying  the  treatment 
should  kmp  in  mind  the  particuhir  t-iid  to  be  accompllshal  iti  the 
individual  patient.  The  several  movements  consist  nf  variou-t 
applications  of  rubbing,  kiii-adiii);.  stretching,  and  pinching  of 
the  muscles.  The  two  hands  niu-it  l)e  directed  witli  intelligence 
and  skill. 

Indies tions. — l^Iassage  is  of  greatest  value  in  diseases  due  to 
altered  metabolism,  and  in  those  in  wlueh  the  powers  of  digestion, 
al)sorption  or  assbiiilation  are  defeeti\'e.  Nutrition  may  tje  l>ro- 
fouiidJy  influenced  by  regidiir  and  coiitinui-d  massage.  Among  the 
special  indications  for  thl-^  mechanical  treatment  are: 

1.  Helaxed  vtveculature  which  may  be  strengthened  by  passive 
exercise,  and  eimttective^imnie  adhmona  that  require  to  be  relaxed 
or  broken  up. 

2.  Hdenfiim  nf  tjmtrle:  rmxtenU  fur  an  abnoTinally  long  time  in 
the  atimrntaTy  trad.  This  applies  more  jrarticularly  to  the  intes- 
tine thnn  to  the  stomach,  where  uiuler  some  eon<litions  mecluinical 
treatment  may  cause  direct  injury. 

3.  Ccrtairi  fornix  of  ftiliiUiliiin  due  to  pyhr'w  ttrtuurh.  In  the 
presence  of  niarkwi  fermentative  jirocesses  ma.s.sa^  sltouUl  not  Itc 
cjnployetl,  owing  to  the  possibility  of  propelling  fennenting  ma.saes 
into  the  intestine,  where  the  conditions  for  the  growth  and  multipli- 
cation of  bacteria  are  nnieh  more  favorable  than  in  the  stouuicb. 

4.  In  certain  ncnuory  formn  of  nermua  dysprpsia,  where  sensa- 
tions of  pressure  or  pain  are  present,  massage  may  be  tentatively 
employed. 

o.  l^ie  mechanical  treatment  of  tJie  alHlomcn  has  given  favorable 
results  in  ctuet  of  primarji  inieatinnl  nianij  nnH  canMipaiion  tending 
to  secondary  disturbances  of  the  gastric  function. 

CoBtra-indicaUona.— Massage  is  contra-indicnted  in  all  recent 
cases  of  iik-er  with  adhesions,  in  which  cases  even  its  eautiou.") 
application  may  cause  a  jirrfuration  of  the  ulcer  into  a  neighboring 
organ,  wilh  the  well-known  disastrous  effects.  It  should  not  be 
emploi'cil  in  any  residual  infliimmatory  conditions  of  the  gastro- 
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tntrstiiial  (met,  nop  in  the  nnite  itifinnuiintory  stii^iii  which  there 
an;  s>'niptoms  of  mclporiani  or  ft^cr.  It  shtnitd  be  avoidwl  in  tlic 
presence  of  nhdotninul  puin.  I'nticnts  nnth  hjk'peri-hlorhydria  or 
hypersecretion  arp  not  to  lie  ftiibif<1ed  tn  maaaa;^,  owinjc  to  the 
dnngcr  ot  iiHlurln^  ulcer  of  the  stoninch.  Massag*!  is  oonlra-indi- 
cat«l  in  diiatation  nf  the  stoniaoh  in  which  oi^nic  stenosi-s  is 
prrswit.  If  the  gastric  muscles  are  spontaneously  verj'  active,  if  the 
peristaltic  tnm'ements  nre  proninineed  and  frequent  or  sometiniiw 
if  in  a  tetanic  condition,  or  if  the  stomach  feels  under  the  hand 
aewliat  lik«  a  lontrni'tcd  uterus  after  hirth  (muscular  rigidity), 
the  masaa^  treatment  should  not  he  employed. 

Carcinoma  of  the  stomach  i.-<  always  an  a1>i>ohit^  cnnlra-iiidi- 
cation  fnr  msssaRe,  onnnR  to  the  ixjssihility  of  cxeiting  to  rapid 
)i;ruwth  u  tumor  that  has  hitherto  Ix-en  Intent.  Massap-  in  the 
treatment  of  patients  ahove  forty  years  of  age  in  whom  the  symp- 
toms ct  gai^ne  disease  have  upix-ari-d  suddenly.  unU-Nt  ninligiiancy 
can  be  potdtively  excluded,  slmulii  lie  jwrformed  with  great  caution. 
Inconsiderate  massage  of  the  alHlomen  may  stimulate  a  latent 
intestinal  carnnoma  to  rajtid  growth  and  metastasis.  Domiatit 
Kaatric  ulcers  may  I»e  awakenc«I  hy  niassiige  to  luimiful  activity. 
Wboiever  llic  test  for  occult  blood  in  the  feces  is  positive,  massage 
is  eontra-indieated.  The  physlciun  should  examine  MeBumey's 
point  and  the  region  of  tlie  gall  blmlder  for  pos.'oble  inflammation 
Ulore  attempting  nin.*--iage  of  the  nlMiomen.  A  history  of  gastralgia 
at  any  time,  esjiecially  before  or  after  pregnancy,  increases  the 
ivobability  of  latent  gallstone  dtsea8e,  rontra-indicating  niassagc. 
ThefT  arc  \'arioiis  affections  of  the  liver,  spleen  and  pancreas  which 
rofitm-indicate  abilominal  mas.'^age.  In  fact,  aMominal  pain  of  any 
kind  eontra-indicates  ii. 

.Massage  may  be  applied  when  the  stomach  is  either  full  or 
empty.  ^Vlien  the  stiunach  is  filled,  massage  is  indicated  in  cases 
uf  spasra  of  the  pylorus  and  in  mild  eases  of  organic  stenosis,  the 
purpose  I»eing  to  prnjiel  the  macerated  food  into  the  intestine.  It 
shouUl  be  (wrformed  thrw;  or  four  hours  after  tlie  chief  mcaJ. 

Tochaic.— The  twhnic  of  the  m«hanical  treatjiient  must  vary 
according  to  the  object  to  be  accomplished.  When  the  object  is 
pasNve.  e\-acuatioii  of  the  stomach  contents  through  tlie  pylorus, 
inxert  the  right  hand  deeply  in  the  loose  llesh  on  the  h^ft  side,  gni:K)>- 
ing  a  portion  of  the  sttiuiaeh  iK'tween  the  thumb  luid  the  four  fingers, 
•nd  by  a  imshing  motion  at  the  fold  move  the  gastric;  contents 
Uward  the  pylonis,  The  left  hand  advances  towanl  the  pyloric 
eadt,  l>cginning  near  the  thumb  of  the  right  hand.  The  patient 
shmiM  (te  lying  in  an  inelinwl  position,  the  bcxly  sloping  toward 
the  right  side.  'Hiese  mo\(inents  on  the  part  of  the  physician 
shouid  l>e  re|)eated  as  often  as  necTessary,  Tlie  ma.s.sage  move- 
ments on  the  full  stomach  sliould  1>e  eou<'hi<ieil  by  sliort  tapping 
•Irtikes,  tedinicalty  known  a.'^  lapntcvifnt.  liolh  hand^  of  the 
U 
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npcrntor  are  piftccd  ■vTrtically,  midway  between  supiimtioii  and 
pnination,  over  the  j>art  to  1m;  treated;  they  are  then  completely 
prnnat<'d  and  the  stmnaeh  is  tapi)ed  with  the  fingers  widely  aepa- 
ratcd.  The  nioveinent.s  slimild  lie  executed  rajiidly.  Kiit  too  great 
foice  should  be  avoided.  Tajfntrment,  aa  it  is  called,  has  a  stimu- 
Intin);  effi-ct  iifMJii  the  iiiuseulatiire  of  the  stomach. 

I'ftrltmge  is  pcrfonne"!  in  the  fiillowiiig  niamier:  The  operator 
stands  at  the  riRht  side  of  the  patient  and  pre33e.s  with  the  right 
luind  in  the  gastric  R-gion  ia  the  middle  line.  The  prcsimre  U 
deep,  to  rtwh  the  spinal  column,  thereby  dividing  the  stomach  into 
two  equal  parts — one  the  fundus,  the  other  the  pylonLi.  The 
food  mixture  compressed  in  the  ])ylorie  half  is  tlieii  to  Ix*  pushed 
toward  the  pylorus  so  (hat  it  may  act  somett'hat  like  a  bougie, 
dilating  the  pyloric  exit. 

On  account  of  tlie  dct-i>  situation  of  the  stomach  and  tlie  slight 
rtwislance  of  tlie  lin-j)  plane  on  which  it  re^ts,  only  a  limited  {lortiou 
of  the  discus  can  be  reached  in  the  dnrsfd  denibitux.  For  n  dilate«l 
stomach  the  author  kneads  nt  first  from  left  to  ri^ht  with  patient 
on  back,  knees  bent  and  hejwl  raisetl.  After  a  few  niinuti^<  he  hiw 
the  patient  lie  on  the  right  side,  and  pftrissagc  is  ]KTfonned  with 
hotli  hands  alternately,  from  pylorus  tnwaril  cardia.  (ieutleiiess 
is  necessary  daring  tlie  seanoc.  The  operation  should  last  about 
fifteen  minutes  for  tlie  stomach  alone,  and  fifteen  minutes  more 
for  the  intestine  if  there  is  constipation.  The  treatment  shtntld 
be  giwn  two  or  three  hours  after  a  meal.  The  bcncfieiHl  effect 
most  fre«|uently  manife.sts  itself  first  by  a  returning  appetite, 
then  by  the  disappearance  of  tlie  rumblings,  eructations,  gastric 
pains,  Iieadaehe,  \'erttgn,  ete.  At  tlie  iK^inning  the  diet  must  be 
light  and  (imitc<]  in  quantity.  Massage  is  of  iKnefit  in  chronic 
gastritis,  nervous  dyjiK-jtsia,  gn-ttrnlgin  due  to  neurasthenia  or 
anemia,  and  pjlornspasm,  hut  it  may  do  harm  in  idcers  or  tiunors 
of  the  pylonis.  The  massage  movements  are  not  always  successful 
in  expelling  the  contents  of  the  storaneJi  into  the  duodenum. 

For  irapro\-ing  the  tone  of  the  empty  stomach.  Crf'lt'v  methm} 
may  In-  applied.  This  well-known  process  is  emjiloyed  frequently 
in  delivering  the  placenta — by  expression,  just  as  a  stone  is  removed 
from  a  cher:^-,  By  mean."*  of  the  expression  movement  in  the  line 
of  the  transverse  axi.s  of  the  stomach,  vm  endeavor  to  propel  the 
residue  of  gastric  eiintent--^  into  the  duodenum. 

Massage  .mo\'ements  may  l>c  facilitate*!  by  lubricating  the 
epigastric  region  with  pure  olive  oil  or  with  glycerin.  By  the  use 
<rf  glycerin,  oily  stains  on  the  clothing  may  lie  avoided,  Onoper- 
cent.  salicjiie  acid  added  to  the  glycerin  will  i>re\'ent  irritation  of 
the  skill. 

Wegde  rccommnids  the  etnployuieiit  of  medicate*!  lavage  in 
conjunction  with  nuLiciage  in  various  forms  of  chronic  gastritis 
and  in  hyperacidity,  for  the  relief  of  h.vpercsthesia  of  the  mucous 
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H  amlTtDf,  or  nm'oiu  pistnip&.  The  medication  he  employs 
^■^doda:  [ih>,~<ii(>loj^r  salt  solution;  l^iPrM.'cnt.  sutution  of  k'hthyol; 
^BUfOwnt.  Curlsbful  salt  solution;  •>  or  li-pep-cent,  iiuspenaion  of 
W  Itimitk  Hibnitrate;  1-  or  2-pcr<ent.  lulvi-r  nitrate  solution,  followitt 
I  VfiuHie  ^th  normal  saline  Wulinii;  deax-tionit  of  hitter  tonics; 
I  liddianfecting  solutions.  Thi.'  fluids  im  dtla-r  swallowTd  or  iiitro- 
I  <fcd  bjr  means  of  tbv  stoniiidi  tulie. 

■  IhMge  of  the  stomach  should  ncvTT  be  delegated  to  a  layman 
I  k  perform,  nor  should  it  be  uudt^rtnkeo  by  any  one  who  is  not 
I   Iwoaghly  coDX'ersant  with  the  principles  of  the  treatment. 

■  llntary  massage  is  of  little  or  no  value  in  the  trt--atnient  of 
Akiws  of  the  »touiftC'h,     It  is  of  value  in  neurasthenic  conditions, 

L  'hen  it  should  be  afpHed  to  the  spine.  It  slioiild  uever  be  used 
I  '&ertly  oo  the  stotnach  in  any  diseased  condition  of  that  visciw. 
I  The  itylonis  wHIl  open,  uccordinK  to  Abrums,  from  ])res.siire  over 
I  thf  fifth  dorsal  vertebra.  Kither  pressure  or  pereiissJon  at  this 
lAouion  suflicea 

INTESTINAL  MASSAGE. 

L  lluwal  exereiNtr*  [x-rforui  an  iruportniit  rfile  in  .slrengtliening 
Bbe  akdoniinal  walls  while  tlicy  add  tone  to  the  mtLiinilature  of  the 
kt<stiml  tract. 

■  ^(unge  of  the  abdomen  and  intestine  is  recommended  along 

with  gastric  massage.    I1ie  purpose  of  abdoiitinal  mossii^  b  to 

Unngthen  the  relaxetl  alxloniinal  wall.4,  stimulate  peristalsis,  and 

uii|vove  the  drnilation  in  the  alxlominal  vc~sscls  by  stimulation 

il  thr  ^-mpathctic  nervous  systnii.    The  tectnic  of  alxlominal 

■ttH^  is  a.<t  follows:    The  patient  sliould  lie  placed  on  a  firm 

oatk  or  table,  with  his  head  slightly  elevated;  the  lov^'er  extremi- 

no  ue  flexed  at  the  hips  ami  knees.    The  physi<ian  occupies  a 

pfiiboD  to  the  right  of  the  patient.     Massage  should  be  uiunueiieed 

•wy  gently,  especially  in  the  case  of  patients  on  whom  it  is  heinjj 

lafiiriMd  for  the  first  time,  in  order  to  prevent  rigidity  of  the 

abdominal  n-allit — which  renders  dt-cp  mo-sMige  pra<ticaUy  impoi*- 

«blc    Both  hands  should  he  laid  upon  the  abdomen  and  slight 

f  linking  movements  made  (rotating  efilciu-iige) .  Concentric  circles 
^ould  be  made  in  the  direction  of  the  hanrls  of  the  dock.  The 
axmnenta  should  be  begun  at  the  s^'mphjsis,  proceeding  upward 
and  then  over  the  entire  abdomen  (Fig.  2i).  Tliesc  movementa 
■re  dcNgned  to  overcome  the  tension  of  tiie  abdominal  walls; 
in  partjcidariy  stout  jMtients  (he  circular  movements  may  be 
roUciwd  by  kneading  of  the  abdominal  walls  (petrissage).  Deep 
kneading  of  (he  int<^sline  should  fi>lIow,  the  purpose  being  to 
:tfUDuIate  intestinaJ  peristalsis  anil  tliercby  kH):¥n  impacted  fcc^I 
matter.  Both  hands  eJiouId  follow  the  direction  of  the  intestine 
thnwgh  the  al>dominal  walls;  zigzag  movements  to  and  fro  are  to  be 
toadt  (Fig.  2.iJ. 
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Flo.  21. — AbtloniliiAl  miuwMHi,  IliM  movomDitl,     (HuSb.) 


Fia.  SB. — Abdomituil  tiiitMWg^,  nocoud  iiiov»tii«iil.     (HuSn.) 
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r>e<i>  petrissage  should  uivolve  the  whole  Hbdomcn.  flffcctiiig 
poTticulttiiy  the  median  jwrtion  of  the  intestinal  tract,  namely, 
the  ileum.  Tlie  o])er«tor  shoi^d  next  procei!<i  toward  llic  large 
intestine.  The  movements  are  made  first  by  tlie  risht  hand,  which 
Is  dorsally  flcxeil  and  ittiiiwl  in  the  right  puhic  fossa  at  the  Ix-gin- 
niug  of  tlie  ascending  colon  (Fig.  2l>).  Pressure  is  maile  as  deeply 
as  passible,  atid  in  order  to  augment  it  the  points  of  the  flngen  of 
the  left  hand  sliould  l>c  pressed  upnn  those  of  tlie  right.  The  move- 
ment is  first  upward  toward  the  hepatic  flexure,  then  tranKversely 
below  the  arch  of  the  ribs  toward  tlie  left  side,  and  finally  downward 
so  tluit  the  stroke  ]x-iietrHtes  deejjly  tntp  the  left  iliae  fossa.  The 
pressure  then  ceases  and  the  hands  glide  over  tlie  bladder  beck  to 


Fra.  SS. — AbdomtiMl  luBaoaitii.  thinj  movoment.     (HoCU.) 

the  right  iliac  fos.sa,  from  which  point  the  stroking  of  the  large 

atestioc  should  be  repeated  several  tbies.     A  few  rotating  efReti- 

mo^'eDients  of  a  soothing  nature  should  be  performed.    Then 

liould  follow  rotating  pf-trissage  of  the  large  intestine,    With  the 

'left  hand  placed  over  the  right,  the  fingers  of  both  hands  should 

pu:«h  with  a  rotatmg  motion  into  the  c«cal  region,  the  finger  ends 

sintinc  toward  the  chest.   The  pressure  should  be  light  at  first,  but 

lually  tnereajied  until  the  whole  course  of  the  large  intestine  is 

tlioroughly  massaged  with  this  rotating  pftrissagc. 

The  uuiscles  of  tJie  intestinal  tract  sliould  tlien  be  subjected  to 
^ilight  stimulating  "tapotemcnt."  While  executing  these  latt<>r 
DMivenients  the  hands  should  be  held  so  that  the  thumb  is  approxi- 
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niatefl  to  the  index  fiiiger,  iwA  the  (>\\\ct  fincers  are  MiRhtly  flexorT. 
The  abdomen  should  be  slightlj-  tapped  m  all  directions.  More 
vi^miis  tapotemeiit  may  be  pCTforraed  with  the  doraal  surface  of 
tlie  flexed  tinRerH.  the  middle  finccr  bcinK  elevated  aliuhfly  ulx)vc 
tJie  others,  lliis  i)roce(!iire  may  be  advautageoiisly  followed  by 
sliaking  motions  with  tlic  right  hand  plared  flat  on  tlie  central 
part  of  tlie  abdomen,  the  fingers  of  the  operator  beuig  spread 
widely  apart. 

In  clironie  constipation,  by  careful,  eonUiiued  and  frequently 
repeated  maswaRr  of  the  intestine  tlje  bowel  may  be  emptied,  the 
weakened  intestinal  inuselfs  stimulated,  and  tlie  secretions — nearly 
always  deficient  in  this  disease — brought  back  in  norms]  quantit}-. 
When  the  patients  have  begun  tu  improve,  a  careful  aud  punctual 
habit  of  defecation  shoidd  Iw  ijicnleat^Ml,  that  a  permanent  ciire  may 
result.  Before  nttenipliu);  to  use  masstige  tor  oliroiiic  constipation 
it  is  necessarj'  to  empty  the  bowel  tJinroughly  by  enemata,  lest 
there  be  some  retention  of  iinpaeted  fece^  in  the  colon,  a  condition 
which  eannnt  always  be  exclude<l  by  a  daily  evacuation  by  means  nf 
purgatives.  Should  abdominal  massage  W  applie<l  while  these 
impaetcd  masses  arc  in  the  bowel,  inflammatory  disturbances  might 
result.  A  preliminarj-  Itoentgen-ray  exantuiatiuii  will  reveal  the 
exact  position  of  tlie  colon,  enabling  the  operator  to  follow  its 
coiu-se  with  certainty. 

The  sympiilhetlo  nerve  plexuses  may  be  reached  by  nia.ssagc. 
In  order  to  get  at  the  celiac  plexus  the  ends  of  the  fingers  arc  placed 
lightly  upon  the  alxlomen  midway  between  the  umbilicus  aiid  the 
rni^orm  cartilage;  gradual  pressure  should  then  be  exerted,  pene- 
trating more  deeply  with  each  respirator;'  retraction  of  the  dia^ 
phragtn  until  tlie  spinal  column  is  reached,  when  motions  of  a 
vibrating  or  trembling  nature  sJiould  be  executed. 

The  splandmic  plexus  is  readied  in  the  same  manner,  except 
that  tlie  straight  fingers  should  penetrate  toward  tlie  spinal  column 
midway  between  the  imibilicus  and  the  s.vmphysis. 

Alnlomiiial  massage  nuiy  be  followed  with  advantage  by  a  general 
vibration  of  the  abdomen,  given  gently  by  means  of  an  electric 
vibratory  apimrutiis. 

The  stomach,  bladder  and  reetmn  should  be  emptied  liefOTe 
massage  of  tlic  abdomen  is  bi-guii. 

ELECTRIC  TREATMENT. 

The  use  of  electricity  in  tJie  treatmeut  of  ga.stric  and  intestinal 
disorders  has  beai  highly  recommended  by  various  writers,  but 
the  general  practitioner  rarely  avails  himself  of  this  tlierapeutic 
agent. 

To  Einhom  belongs  the  credit  of  bringing  electrization  of  the 
stomach  within  the  range  of  practical  therapeutics,  both  by  cxperi- 
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nuTtl  uA  by  W\t  uivmtion  of  his  ()evliltihle  Rtoinach  electrode. 
ffici  in  extensive  siuily  of  the  physioUifiic  cfFfcts  of  direct  elec- 
tnatimi  uf  ihc  ^tutiiwli,  lOiiiliuni  ilniw-s  the  follovniij;  ronrlmioas: 

1.  Dirvet  ramdizniioii  of  the  stomach  increases  gustric  secretion 
Amg  tbe  opplicstion  and  ii]»o  for  a  short  time  afterwurd. 

2.  Dinct  ^ViuiirAtiDii  of  tlic  stomach,  witJi  the  nogatJve  pole 
•itlis]  the  OTKOii.  iji  most  iiistiuici-»  duiiinisht^  gastric  secretion. 

3.  Dinct  faradizHtion  as  well  as  >;atvani7.ation  of  the  stomach 
unws  its  absorbent  faculty. 

Hu)  condustons  as  to  the  therapeutic  value  of  elet^tricity  in  the 
Sniiucnt  of  pistric  ilLscjLses  are: 

1.  Dirwl  Kftsl"*'  eli.-4trric«tion  Is  a  potent  agent  in  the  field  of 
dvmic  iDnn-maliiniant)  discuses  of  the  stouiucli. 

2.  Dim-t  fraslrohirudizatioti  prove*  to  l>e  useful  in  many  wa>'s 
ID  the  nm jority  of  chronic  diseaacs  of  the  stomach. 

Tlie  favorable  rvsultj;  appear  very  promptly  in  cartes  of  gaitric 
•filuttion  not  due  to  pyloric  obstruction.  Here  the  bcncHt  is 
tf^miil  whether  theff  is  subacidit.v  or  hyjK-racidity.  Cases  of 
xbatioii  of  the  cardia  (eructation)  and  of  relaxation  of  the 
pknu  (presence  of  bile  in  the  stomadi)  have  Ik-cu  very  favorably 
aflnniMd  by  faradisation. 

X  na!trognh'uiii7.ation  is  almost  a  sovereign  means  for  treatuig 
WW  and  ver>'  obstinate  gastral^iias,  no  matter  whether  tlie  pain 
l<f  of  no^-ous  origin  or  from  cicatricial  ulcer. 

i  tiutrogalviuiiutiun  e:tcrts  a  fa\'orablc  influence  on  several 
•firiioiis  of  the  heart  complioated  with  ea.s1ralKta. 

TV  good  results  ubtaincd  from  electric  treatment  of  the  stomach 

•Wild  seem  to  indicate  that  the  j«nsi.)rj*  and  secretory  nerves  have 

1*01  stimulated,  although  Freund  made  a  studj'  of  the  effect  of  the 

fMric  mrrent  on  gastric  secretioji  uiid  ftnuid  tliat  it  was  absolutely 

wpitive,  the  onl>'  rcsiilt  being  tlie  pr<Kl»rtion  of  a  small  amount 

of*  [uu(<oid  secretion  strongly  alkaline  in  reiu.-tion.     He  concludes 

tliat  f«od  is  the  only  stimulus  whidi  will  cause  the  gastric  glands  to 

an. 

Inrtit  Hions."Elwtric  treatment  of  the  stomach  is  indicated  in 

ascB  of  atony  an<l  ptosis  of  the  stonuK-li  and  its  seiiuelie.     l-'avor- 

•hle  results  may  be  cxpectnl  in  the  absence  of  organic  stenosis  of 

the  pylorus.    Karadiication  is  eHpeciaIl^'  rcrommeiided  in  esses  of 

gastric  atonj*.    A  further  mdication  for  electric  treatment  is  fur- 

ipiJied  by  those  nvimiM-s  of  the  stomach  which,  in  the  absence  of 

marked  objective  ^Tnptoms,  are  to  be  considered  as  ftmctional 

derangotients.    As  examples  we  liu^c  parcstbesia.1.   gastralgias, 

pgrlani8|)asin,  nervous  vomiting,  bulimia,  and  ojiurexia.     In  these 

CSMS  the  galvanic  current  b  enij^loxed  witli  good  restilts,  parllcu- 

larl;  in  coses  of  Kastralgia,  hy.ttcrii-itl  vomiling,  and  the  vomiting 

of  pregnane}'.    1'he  applications  are  made  both  intraventricularly 

and  extiaventriculariy.    Good  results  have  idso  been  secured  with 

intra-  and  cstraventricular  faradic  treatment  of  such  conditions. 
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As  a  rule  tlic  intruventridilar  npplinitioii  of  the  electric  curreS 
is  more  successful  than  the  exlraveiitririilar.  The  latter  is  especially 
atlapted  to  tliosc  wist-s  ui  wliioli  the  objwt  is  to  txcrt  nit  uifluencc 
on  the  abd()iniiial  miiseles  as  well  as  on  the  stomndi  itself.  Since 
the  iionnnl  giistric  mucous  mciobrane  is  not  sensitive,  electric 
treatHK-iit  nf  the  iiiterinr  i>f  the  stomjioh  Is  easily  Reeomplislieil. 

lotraventricular  Electriiiition  (Applicatioti  of  fClertririly  to  the 
Interior  of  the  St'imnrh). — -Several  apparatus  are  at  our  disposal 
for  tht"  application  of  clectricitj'  to  the  stomach.  I-'irst  of  all  there 
is  the  ele<-tric  sound  of  Boas  (Fig.  27).  This  is  a  stomach  tube, 
with  numerous  small  ix-rforations  at  its  lower  extremity,  contain- 
ing in  its  interior  a  spiral  of  platinum  that  is  held  in  ])Ia(e  by  a 
einmp  at  the  upjier  ojiening  of  tlie  tube.  Water  can  be  introduced 
into  or  withdrawn  from  tlie  stomach  by  means  of  this  sound  while 
the  latter  remains  in  *i>«. 


Pio.  21. — Stomach  clccUodo.     (Boiu.) 


W'f^le  makes  use  of  an  ordinary  stomach  tube  witli  a  glass 
joint  at  its  oral  end.  By  means  of  a  rubber  tube  a  ftnmel  can  be 
joined  to  it.  if  necessar>%  and  the  stomach  either  filled  wiUi  or 
evacuated  of  water.  A  fiitc  metal  wire,  ending  iii  a  button,  is 
introduced  into  tlic  stomach  tube  so  that  the  button  rejichcs  to 
within  one  centimeter  of  tlie  stomach  eiwl  of  tlie  tube.  The  exact 
length  of  wire  to  be  introduce*!  into  the  tube  is  adjusted  by  a  set 
screw  (FiR.  2«). 

A  tliini  npiMiratus  has  been  described  by  Einhom  (Fig.  29). 
A  metal  button  within  a  perforated  hard  rubber  cajisule  in  joined 
by  a  fine  transmission  wire  to  an  electric  liattcr>'.  The  transmission 
wire  is  insulated  by  a  thiii  rubber  tubing.  In  using  this  apparatai 
tlie  patient  swallows  the  hani  rubber  capsule  with  a  little  water. 
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Jckwood  has  modified  Emhom's  gastric  electrode  by  making 
If^ktwing  changes:  The  capsule  is  reduced  in  size  to  the  dimen- 
s  of  an  OTdinary  five-grain  gelatin  capsule.    To  the  metal  button 


■« 


Fig.  28. — Stomach  electrode.     (Wesele.) 

ritlun  tlie  cspsule  is  attached  a  spiral  of  flat  steel,  the  flexibilily 
i  which  corresponds  to  that  of  an  ordinary  stomach  tube.  This 
laral  is  covered  by  thin  rubber  tubing,  and  Ls  tipped  with  a  bind- 
ng  pb  for  connection  with  the  battery. 


FiQ.  2E>. — Intragastric  electrode.     (Einhorn.) 


ich  an  electrode  can  be  easily  introduced  into  the  stomach 
out  discomfort.  The  small  she  of  the  capsule  allows  of  its 
y  passage,  while  the  spiral  attachment  is  sufficiently  resistant 
lable  the  operator  to  push  the  capsule  along,  just  as  a  stomach 
is  introduced. 
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Stockton  has  de^nsed  an  instrument  which  is  a  combined  stomftch , 
tiiljc  and  i-liilrodc  (Fig,  30) ,  An  onlinarj' soft  rubber  stoinacli  tulw, 
2S  inches  long,  is  coupled  by  means  of  a  ground  steel  joint  to  three 
ffet  of  ruhlKT  tubing.  tcnnuiHtintc  in  the  ordbiar>'  funnel.  Through 
tliis  the  stomach  Is  emptied  in  the  usual  way.  Then  tlic  rublwr 
tubing  is  iliscoiuwclwl  at  the  eouplin(£  witlirtut  removinR  the 
stomat-li  tube  itself  from  tlie  stomach.  There  is  now  introduceil 
tiiruugh  the  stomach  tube,  in  sitii,  a  spiral  elcctn>de,  which,  when 
in  place,  completely  closes  tlie  proximal  opening  of  the  tube  by 
a  gmimd  steel  plug,  the  distal  extremity  of  tlie  wire  being  at  th« 
upper  of  the  two  fenestra;  at  tlie  lower  en<l  of  the  tube.  This 
arrangement  prevents  the  metal  point  from  totiching  the  mucoio 
membrane  of  the  stomach. 

Before  tlie  introduction  of  tJie  electric  sound  the  patient  drinks 
a  large  tumblerful  of  lukewarm  water,  or  Uic  water  may  be  intro- 
duced by  means  of  Uie  tube.    The  Ouid  distributes  the  current  to 


Fia.  30. — Coniliiiiwl  ■timiHch  l.iilw  niid  plootnxle.     (Stoektuu.) 

the  Rastrio  wall.  For  the  jHiriKisc  of  faradization  a  large  plate 
electrode  Ls  placeil  either  on  tile  epigastric  region  or  on  tlie  back, 
to  the  leit  of  the  seventh  dorsal  vertebra.  Weak  currents  arc 
employed  at  first.  tJic  current  being  gradiuilly  increa.sed  to  such  a 
fone  that  the  patient  is  just  able  to  bear  it.  Ratlier  forcible  currents 
arc  permissible.    The  duration  of  the  seance  is  about  ten  mbiutes. 

Tlie  negative  electrode  is  inlroduL-ed  bito  tlie  stomach  for  tlie  pur- 
pose of  galvanization-  A  broad  plate  electrode  is  applied  in  tlicsame 
uiiumcr  as  when  foradizing,  tlie  location  being  altered  if  necessary; 
the  current  is  begun  slowly  and  carrie«l  up  to  the  strength  of  15 
to  20  milliaiutx-res,  and  is  tlien  slowly  diminUlied.  The  duration 
of  tlic  treatment  Is  from  eight  to  ten  minutes. 

Galvanofurndization  is  likewise  applicable.  Intraventricular 
faradization  is  especially  recommended  in  atony,  relaxation  of 
the  pylorus,  and  paresis  of  the  cardia  from  disturbances  in  tlie 
cerebral  nene  centers  or  from  iieurastlienia.     Internal  galvaiiiza- 
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tB  cspecuUly  worthy  of  Rjiplimlion  ui  gastnU^t,  rhronic  h>'per- 
and  denuif^ements  of  the  autonomic  nervous  system, 
interniil  clvctrio  trostnient  uf  the  :<toini(ch  is  the  sovereign 
iy  for  nen'ous  vomitinR. 
tanrcntrteoUr  ElMtritttion. — Two  Inrge  nKrUiiigulur  pliitv  elvc- 
are  to  be  employeci  for  this  purp«isp.  Oiie  of  th«m,  well 
],  is  to  be  applied  to  tht-  region  of  tin-  stonittch,  the  other 
(the  back.  The  g»stric  elwtrode  Ls  put  on  firmly  and  prefl.sed 
I  d««pl>'.  making  tlie  distance  between  tlic  two  plates  as  snuill  as 
IfmUe.  .\notIier  arrangtrtnent  of  elwtrmW  is  as  follows:  Of 
[(•» brge  ctirved  plutes,  the  larger  one  (.'(00  millimetcni  square)  is 
ImM  from  ttie  front  of  the  abdomeji  to  the  spinal  ouliuini,  and 
it  nOier  in  a  similar  way  on  the  opposite  side.  The  distance 
rlMnen  the  edges  of  tlic  tn-o  electrodes  must  be  at  least  one  or  two 
(nimters. 

WUe  faxadiztug.  weak  currents  are  used  to  begin  wtlb;  these  arc 

IpiUly  ijirrcased,  as  in  intraventricular  fara<lizaiion,  to  the  limit 

I  ^  tl»  iNitieiit's  toleranoe.     In  sensitive  persons  treatment  may  be 

Mmipted  bj'  a  short  pause  t\'ery  luilf-niinute. 

Aa  electric  roller  c>'liJideT  ma>'  be  employed  instcatl  of  the  anterior 

|<leniu)e',  thi<*  is  rolled  to  and  fro  in  tlie  region  of  the  stonuich 

[■itiknil  iutemtption,  and  thus  effects  an  even  electric  ma'<»age  of 

[Aistoinaeh.    The  electric  brusli  may  likewise  be  used  anteriorly. 

WTiile  galvanizing,  the  nurent  is  gradually   increiist-d  tu  15  to 

%  millianipcTcs,  it   being  a  matter  of  indifference  whether  tlie 

imdt  B  situated  iji  front  or  Itehind.    The  diimtiun  of  the  treatuimt 

•fcriBbules. 

I'ijii-freqtieiicy  ciorents  have  been  extensively  use<i   in  tlic 

5wtnicni  of  diseases  of  the  digestive  organs.     A  million  volts  can 

^  made  to  permeate  the  body  by  n  coursi-  of  autocondcnsatiou. 

As  a  result,  metabolism  b  increased  and  mtiscular  contractions 

nmolatnl.    while   neural   and    glundiilnr   excitement   is   qiueted. 

Tht  effects  upon  the  intestine  seem  to  lie  more  gratifjing  than 

Ibaw  ujwn  the  stomach.    This  form  of  electricity  is  employed  in 

ric  atony  and  gastralgia,  but  more  often  in  intestinal  neuroses, 

ibmnoiis  colitis,  attd  atonic  and  spastic  constipation.    It  is 

I  used  in  the  treatment  of  anal  fissure  (see  page  S(il). 

laltrmating  faradic  (sum^idal )'airn-nt  in  wliich  the  potential 

Jually  frnm'/xTo  to  a  maximum,  and^then  gradually  returns 

Ut  s  minimum,  gives'^Iendid  results. 

Sistic  electricity  in  the  treatment  of  diseases  of  the  digestive 

i  ig  dtfapiwinting. 


^ 


CHAPTER  XI. 

TREATMENT  OF  DISEASES  OF  THE  INTESTINE 
THROUGH  THE  RRCn'M. 

R>;cTAi,  tlieriiptiitics  pliiys  an  important  rrtie  in  tlie  treatment 
of  disrases  of  the  intestine.  This  class  of  therapeutic  procedures 
shuiiM  fulfil  one  of  two  tndii'atioiis:  (1)  To  empty  the  bowel  by 
stinmlHtiiig  iwristftlab;  that  is,  to  act  piirgntively.  (2)  To  act 
upon  the  intestine  in  such  a  manner  that  inflammatory  processes 
of  the  iliseiised  inttrsliiial  iniieous  meiiihrauc  arc  improve!  by  direct 
local  treatment,  retnrding  peristalsis  and  ehecking  diarrhea;  in 
other  words,  sceurinp  a  constipatinR  effect. 

The  first-mentioned  iiidicnrtiun  is  attained  by  the  so-called 
cleaiiMnfi  enemata.  These  are  made  use  of  in  all  acute  and  chronic 
intestinal  Ktagimlions,  both  i»riniarj-  and  rtfoondarj'.  Clt-Jiiisuig 
eiicinata  are  most  extensively  einjiloyed  in  chronic  constipation. 
For  this  purpose  they  are  more  valuable  than  purgativea.  When 
it  is  inipossihlo  to  attain  a  sutittfactorj*  result  by  dietetic  means, 
caemata  arc  first  to  be  xisteti,  and  only  in  case  of  their  failiu^  should 
we  resort  to  purgatives. 

CLEANSmO  ENEMATA. 

The  technic  of  clean:gng  enemata  is  as  follows:  A  soft  rectal 
tube,  made  of  the  same  kind  of  niblier  as  that  used  for  stomach 
tubes,  is  employed.  This  rectal  tul*c  may  be  closed  at  its  lower  etid, 
witli  one  or  two  lateral  apertures,  or  it  may  have  one  opening  at  the 
extreme  end  and  one  lateral  opening.  The  edges  of  these  openings 
must  be  smoollird  and  rounded,  in  order  to  guiu>d  against  any 
injury  to  tbe  nuicous  membrane  of  the  rectum.  The  caliber  of  the 
rectal  tube  slioiild  be  a.s  large  as  ]>ossiVile,  especially  if  it  be  desired 
that  the  outflow  of  the  water  t^c  place  tlu'ougb  the  same  tube. 
The  lower  half  of  nn  ordinary  rubber  stomach  tube  (Fig,  'M), 
having  a  clowd  point  and  two  lateral  o])eninKS,  is  best  adapted 
for  use  as  a  rectal  tube.  'ITiis  inslnimeiit  rarely  Ik-couics  »toi>i>ed 
up.  The  end  of  the  Hibe  should  be  well  oileil  and  introduceti  into 
the  rectum  of  the  patient  for  a  distance  of  about  ten  to  fifteen 
centimeters  (3  to  ^^  inches)  with  careful  pressure.  'l"he  tube  should 
never  be  ftirtcd  farther  than  can  \te  accomjilislicd  without  a  fectinjc 
of  resistance,  it  is  UMially  easy  to  piuw  the  tube  liigli  up  while 
fluid  is  flowing  into  the  rectum.    Hard  tubes  matle  of  wood,  vulcan- 
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ned  niUier,  or  glass,  ns  substilutt-^  for  iIk*  soft  rubber  rectal  tubes, 
are  to  be  used  with  great  craiition,  t>ecaiL>e  they  may  ^a.sily  injiue 
the  mucous  miiubnine  i*\-pn  wht-n  skilfully  hundlixt.  After  the 
tntroducticm  of  th«  soft  rubber  reclfU  tube,  the  latter  is  joiiietl  to  a 
piece  of  wide  glass  tubing  and  this  is  connected  with  a  nibber 
tul>e  which  is  attacheil  to  an  irrigator  of  glass  hnvin);  n  capacity 
of  about  150(1  Cc.  (.1  pints).  ITiis  appanttuK  corresponds  exactly  to 
that  UM4l  in  lavage  of  the  stonmch.  The  irrigator  b  graduated, 
and  constructed  tn  such  a  manner  that  it  may  be  Ruxpended  from  a 
hook,  'lite  diameter  of  the  outflow  opening  should  be  as  wide  as 
possible.  'ITie  tube  used  for  making  connection  should  be  of  the 
best  thick  black  rubber.  One  end  of  the  connecting  glass  tubing 
abould  be  somewhat  narrower  than  tlie  other,  that  it  may  be  ea^y 
introduced  into  the  rectal  tube.  ,\  large  glass  funnel  may  be  used 
instead  of  the  irrigator,  tho\igli  the  latter  has  the  ndvantagc  that  it 
can  be  placed  on  the  floor  ami  the  outflow  of  the  water  can  then  be 
ettiily  watched,  'Die  pressmre  of  the  inflowing  wiiter  can  be  easily 
regulated  liy  ele\'ating  or  lowering  the  irrigator  or  funnel.  This  is 
of  great  imi>ortttiKT,  especially  in  patients  with  a  vcr>'  sensitive 
intestine  anil  in  tliu-se  siitTcring  with  tenesmus.    The  employment  of 


1 


Pki.  31. — RccUU  tuba,  showliiji  talid  snd  and  elongated  lateral  □ponina. 


^K  ptston  sj-ringes  and  rtibbei^ulb  syringes  is  not  to  be  recommended; 
H  they  are  sometimes  connected  with  the  rectal  tube  after  tlie  latter 
H  b  introduced.  It  is  only  with  great  dlfTiculty  tliat  intra-intcstinal 
'  pressure  can  be  regulated  in  the  use  of  these  sjTingcs,  and  over^ 

(distention  of  the  gut  may  result,  causing  p«in.s  and  tenesmus.  An- 
other practical  dr«wb*ck  is  the  fact  that  tlie  sj-ringcs  mc  not 
capable  of  holding  a  sufficient  quantity  of  water. 
It  is  useless  to  insert  the  rectal  tube  farther  tlian  the  distance 
mentioned  riiove  (10  '"  !■'>  centimeters).  The  so-called  "high 
oilonic  irrigations,"  which  require  the  introduction  of  tlie  rectal 
tub*'  high  up,  have  been  found  to  be  practically  impossible.  Ilocnt- 
gen  fluoroscopy  sliows  that  a  soft  rubber  tube  cannot  be  mode 
to  go  any  higher  than  sue  or  8e\*en  inches  into  the  rectal  ampulla 
without  bemluiig  or  coiling  on  itself.  Only  in  rare  cases  can  it  he 
^  mule  to  penetrate  into  the  colon.  To  completely  fill  the  colon 
H  with  liquiil  it  is  not  necessary  to  insert  the  tube  very  high,  Tlie 
I  mnih  desired  b  ac<?ompli.sheil  nmch  better  by  allowing  the  patient 

to  aMumc  a  suitable  pii.iture  cith<?r  the  left  lateral  or  the  knee- 
rhest.  The  intraral«lominal  pressure  is  thus  iliniinished  and  tlie 
fluiil  w  sucked  up,  as  it  were.     By  this  means  large  quantities  of 
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liquid  can  Ite  raa*)e  to  ascend,  under  low  pressure,  throURh  the  colon  i 
into  the  cemin.     'Hie  ileotn-iil  vaive  can  rurely  be  passi'rd  by  tha 
lluid.    To  completely  fill  the  entire  large   intestine,  six  liters  of 
liquid  arc  required. 

With  the  apparatus  mentioned  alwve,  the  patient  is  eiutbled 
to  administer  these  encmiita  himself.  In  such  an  event  the  rectal 
tube  had  l)ctter  be  joinctl  to  Uic  irrigator  tube  (I'ig.  1*))  before 
Veing  introdueed  into  tlie  rectum.  The  irrigator  being  suspended 
at  a  niotleratc  height,  and  the  fluid  allowi-d  to  flow  as  far  as  the 
end  of  the  tiihe  in  onler  to  e^Ix■i  .ill  the  air  tJiat  nuiy  lie  present, 
the  tube  is  then  shut  off  by  means  of  a  larpc  tube-clamp.  The  patient 
assumes  the  left  luteral  positiuu.  with  llie  jk-Ivis  slightly  elevated. 
The  rectal  tube  is  inserted,  and  tlie  flow  and  pressure  of  water  are 
regulated  at  will  by  manipulation  of  the  clamp. 

'Hie  quantity  of  water  to  be  iutroduce<l  should  not  be  too  large, 
.\bout  IMM)  O.  (10  ounees)  of  liquid,  flowing  in  under  low  pressure, 
is  suflicient  for  cases  of  chronic  eoiLstipation  in  which  the  patient 
is  obliged  to  resort  to  eneniala  in  order  to  "move"'  the  bowels. 
Regular  and  long-eontiiiucd  eniptoymeiif  of  large-sized  enemata, 
one  liter  or  more,  is  aeliially  hiinnful,  for  a  marked  atony  ami 
fA'erdistention  of  tlic  rcrtum  may  result,  causing  a  weakness  of 
the  uiuseular  tissues.  The  chief  pouit  is  tliat  tlie  small  euemata, 
of  :WW  Cc,  (10  ounees).  sliould  be  retained  as  long  as  iwissihlc— 
For  hours,  or  if  postihle  diuiuB  the  entire  night.  For  this  reason  it 
is  well  to  have  the  injections  matic  at  niglit,  e^'acuatiou  taking 
place  the  following  morning.  The  pupgativT  effect  of  these  encmata 
is  brought  about  in  the  following  manner:  The  peristalsis  is 
mechanically  stimulate<l  by  the  inflowing  water,  the  slight  dis- 
tention of  tlic  intestuifd  wall,  and  ihe  irrilatiou  from  the  tulK>  in 
the  rectum.  The  degree  of  increase  in  the  pcristabi.'t  is  dependent 
on  the  temperature  of  tlic  liquid;  cold  irrigations  (05°  to  70°  F.) 
act  more  powerfully  than  warmer  ones.  Then  there  is  the  soften- 
ing effect  of  the  water  on  the  firm  (ecai  mass  to  be  taken  into  con- 
sideration. Tliis  effect  is  only  ubtaiimble  when  the  enema  U  retained 
for  a  long  time.  Ordinary  water  of  different  temperatures  is  fre- 
quently efficacious,  but  it  is  sometimes  advisable  to  add  to  the 
water  vftrious  substances,  such  as  chamomile  tea,  soap,  oil,  glycerin, 
sugar,  honey,  \'inegar,  soda,  common  salt,  molasses,  castor  oil, 
or  oil  of  turpentine.  Soap  has  the  most  energetic  action  in  dis- 
solving fecal  matter,  and  oil  stands  next.  Lime-water  has  also 
been  recommended. 

Glycerin  Eneroata.  Small  gl>-eerin  encmata  (about  5  to  15  Cc), 
slowlj'  injcrtiil  into  the  ri-ctum,  by  abstrueting  water  from  the 
tissues  rellexly  stlnndate  peristalsis  ami  frequently  cause  evaeuu- 
tinn  within  a  few  minutes.  This  jjeristaltic  stimulation  extends 
over  the  lowest  portion  of  the  gut  only;  the  use  of  glycerin  is 
rational  and  effective,  therefore,  only  for  emptying  the  rectum. 
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Glyceriu  in  suppository  fonn  arts  in  the  same  manner.  Tn  nervous 
patients  the  iise  of  ^Ijot-rin  oeeasioimlly  givi-a  rist-  to  nnusiii  and 
vomitinB. 

Oil  EocmaU.— Fleiner's  oil  eneninta  are  <.>xtfnsive]y  used  in 
the  treatment  of  rfironic  atonic  and  spastic  constipotiou.  Flciner 
rtcoiDiucmls  for  this  class  of  cases  out-  iajt-ction  daily  of  250  to 
500  Cc.  (J  to  1  pint)  of  tlie  purest  ulive  or  sesame  oU.  The  oil 
is  to  be  retuned  in  the  liowel  for  a  considerable  time;  it  is  best 
to  rctob  it  oveniight  if  iwissible.  Should  discomfort  <hirinf;  the 
niglit  (nieteorL<nn,  pressure)  residt,  aa  may  occasionally  huppeii, 
the  tiiue  of  uduiu list  ration  should  he  ehangi'd,  the  enema  being 
given  at  six  or  seven  o'clock  in  the  morning  wliile  tlie  patient  is  in 
bed;  the  oil  13  then  to  be  retained  for  three  or  four  hours,  tlius 
pnxluciug  the  same  laxative  Hfvct  as  if  it  hud  been  administered 
at  night. 

These  injections  siiould  be  eontinu«l  for  several  months,  at 
first  daily,  later  e\'ery  otlwr  day,  and  subseqtieutly  twice  a  week. 
The  results  are  so  good  that  in  many  rases  of  climnic  con.>ftipatiun 
actual  recovery  is  brought  iibout  without  any  other  treatment.  The 
oil,  by  partially  breaking  iip  into  fatty  adds,  stimulates  penstalsis. 
When  there  is  spastic  constipation  the  oil  has  a  sootliing  effect  on 
the  tense  muscular  tissue;  and  in  atonic  constipatiun  it  streiigthvns 
the  muscular  tonus.  Besides  it  lubricates  the  gut,  softens  the  fecal 
ag^omrrations,  and  fonns  a  protective  lajt-r  upon  the  inflamed 
portions  of  the  mucous  membrane  (see  page  t)71). 

Aa  a  rule  no  discomfort  is  caused  by  the  "oil  cure,"  and  the 
patients  are  At  the  time  hardly  aware  of  the  fact  that  tlie  oil  is 
lieing  introduced.  It  has  not  been  ascertained  definitely  whether 
the  <m]  passes  beyond  the  ileocecal  valve  in  all  ca.ses,  but  some 
patients  experieni*  the  taste  of  oil  after  receiving  a  number  of 
enemata.  The  only  ineonvenieucc  caused  by  the  oil  enemata  i.t 
the  impossibility  of  avoiding  the  soiling  of  the  bed  and  the  lied- 
dothes.  The  patinit  must  remain  in  l»ed  for  at  lea.st  an  hour  after 
the  injection,  witliout  indulging  in  niueli  convcr^iation,  i-oughing  or 
laughing.  Sbotikl  there  lie  no  spontaneous  action  of  tlie  bowels  in 
the  morning,  a  snudl  lukewarm  sodium-chlorid  water  enema  should 
begi^'en. 

The  oil  may  be  made  to  flow  through  the  apparatus  previously 
desmbed,  the  irrigator  being  held  high.  Because  of  the  viscosity 
of  the  oil,  the  pressure  may  lia\'e  to  be  somenhat  stronger  tliaii 
imial.  A  piston  syringe  of  glass,  hard  rubber,  or  metal,  holding 
SOU  Cc.  (10  ounces),  may  be  used;  the  nozzle  is  to  be  attached  to 
a  Mift  rubber  rectal  IuIm-.  'llie  syringe  shoidd  l>e  elevated  during 
the  injeeti<»n,  and  considerable  pressure  may  be  mwk:  upon  it. 
Zweig  iFig.  32)  has  cunstnti-ti-d  an  oil  enemator  after  tlie  manner  of 
a  squtrtim;  bottle.  Tlie  oil  i-s  phieed  in  an  Erteiuueycr  flask  (a) 
which  n  eloacd  by  a  doubly  perforated  rubber  stojiper  (6).    Through 
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out'  of  thv  openings  in  thv  stopper  a  giass  tube  (c)  passes  to  the 
bottom  of  the  flaak;  th«  outer  extremity  is  then  joined  to  the  rectal 
tube  (/)  by  u  piece  of  niWxr  tubing  ('0  with  glass  comiectioii  (e). 
Tlirougli  the  uther  opi-iiiiig  hi  the  rubber  stopiwr  a  short  tube  i^ 
inserted,  care  being  taken  that  it  docs  not  touch  the  level  of  the 
oil.  \s  in  tlie  quirting  bottle,  uir  \s  forcvil  into  tjic  flask  b.^'  means 
of  a  double  rubber  -bulb  apparatus  {g)  luider  |;entle  but  uniform 
pressure. 


Fid.  32. — Oil  (■nsmaUir  (ZwcIk.)  a.  Rric^meyor  floak;  b.  doutily  porfumloi] 
rulitxir  tlatnier:  e.  kUu  lulxt;  'I.  ni)>bor  tulw;  r,  rIiuu  eoaQMtloit; /■  noU>l  liilw;  v, 
double  rulitwr  bulb. 


All  aijpanitus  for  the  injection  of  oil  de\is(-(l  by  Dudley  1>. 
Robert.^  consists  nf  a  cur\'cd  rectal  t»l>e  of  hard  rublicr,  ending  in  an 
olivc-sliaiRil  noiizlc,  and  dttaohiil,  by  means  of  a  soft  rubber  tube 
of  convenient  length,  to  a  ten-ounce  I'olitzer  baji  (I-lg.  :):i).  The 
rectal  tube  is  made  with  siieJi  a  c«r\'c  that  it  b  readily  passed  from 
the  front  of  the  bo<ly  tu  thr  anal  np^-ning;  here  by  a  slight  traction 
movement  it  enters  the  anus  in  the  proper  direetioii,  pointing  toward 
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tlic  iirobiliow.  This  ww  form  of  tiibt-  is  mufh  U-ss  awkwanlly 
intnxlurtHl  than  by  reaching  iiroumi  behind  the  buttocks.  The 
Politzcr  bag  is  fitted  with  a  atopcork  havini;  a  small  hole  iii  one 

I  «id*,  whi<'h  iK-nnits  tht  bag  to  fill  with  air  when  the  cock  is  closed. 

'The  method  of  taking  tlie  injt^-tinu  is  sitiiple:  The  bag  is  allowed 
to  fill  itself,  and  the  oil  Is  then  wanned  by  ptarinit  the  bag  in  warm 
water,  TTie  (Mtient  lies  on  liis  bat^-k,  with  hips  somewhat  elevated, 
and  introdttces  the  rectal  tu1)e  with  the  soft  rubber  tiibiog  Attached. 
The  bag  is  then  Attached,  the  stopcock  turned,  and  the  oil  slowly 


Fio.  33. — Oil  ciiciDBtor.     (RobntU.] 

forcvd  into  the  rectum.  The  baj;,  beinj;  emptied,  is  closed  by 
reversing  the  stopcock;  (hlattxl  by  the  air  which  thus  giuns 
entrance;  and  compressed  a^ain  to  force  out  what  oil  remains  in 
the  tubing.  By  slnitttng  otT  the  stopcock  wc  prevent  the  return 
of  any  oU  into  the  tube  and  ob\'iate  the  ^lunger  of  soiling  clothing 
aiid  btrddin^. 

Tmfin  Enemata.-  Lipowski  has  quite  rcLrntly  advocated  the 
psnffin  muture  instead  of  oil.  The  haniness  of  the  stools  in 
chronic  co<Liti)>atii>ii  being,  as  he  say».  dm-  to  the  fact  that  much 
mure  water  i»  absorbed  bv  the  mucous  membrane  of  the  sigmotd 
U 
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flexure  and  the  rertiim  than  in  health,  it  is  desirahle  to  prevent 
tliia  loss  of  water  if  ptissiblc.  'Hiis  lie  nttetupt^  to  do  by  the 
introduction  of  l^p!nts  into  the  retrtimi  whi<'h  retard  absorption, 
Parufliii,  iiei-onlin^  k>  Lipowski,  has  ihis  effet-t.  He  makes  use  of 
a  prei>aratii)ii  that  has  a  nielting  )H>int  tif  about  100°  F.,  ixin^^sting 
of  aoHd  paraffin  (melting  point  KiO"  F.)  and  liquid  pctrvitalum  in 
the  proportion  of  one  of  the  fonner  to  eight  of  the  latter.  The 
mixture  is  heated,  cither  in  a  water-lwth  or  over  a  flame,  until  it 
l>ecoin*^  all  liquid.  Of  this.  200  <.'e.  (7  ountrs)  is  slowly  injected 
through  a  wift  rubber  recliil  tul)e.  Several  advantages  arc  claimed 
for  tjie  paraffin  injections,  amonit  others  that  they  do  not  necessitate 
lying  do«ni  for  hours  after  the  injection  as  oil  enenuita  do,  and  the 
parofiin  mass  spreads  over  the  siirfant  of  the  raiieom  membrane  in 
the  manner  of  an  ouitmcnt  ver>'  s<M>n  after  llie  injeetion.  The 
paraffin  is  ahsohitely  noii'iiritating  nml  it  does  not  decompose,  as 
ordinary  oils  do.  In  the  paraffin  treatment  large  volunns  of  flatus 
are  not  formed,  as  may  liappt-n  in  the  oil  treatment,  and  the  clothing 
and  bcddinfc  are  not  soiled  by  nial<xlorous  masses.  'Hie  purgative 
effeet  of  paraffin  is  said  to  be  much  more  prompt  than  that  of  oil. 
Paraffin  is  very  well  adapted  for  contimicd  use,  because  of  its 
absolutely  non-irritating  cliaracter.  The  patients  are  aWe  to  apply 
the  injections  themselves.  Lipowski  lia-*  rejmrled  permanenty  good 
results  from  this  method  of  treatment. 

Cuban  Dioxtd.-  Adolf  Schmidt,  taking  into  consideration  the 
fait  that  gasi-s  are  a  physiologic  tttiinulant  to  peristaltic  movement, 
has  proposed  to  einjiloy  »»  enemata  liquids  containing  carbon 
dioxid,  Bueh  as  seltcis.  water  and  carlx>nateil  oil  of  seiame.  These 
enemata  nia>'  Ije  introduced  b\'  allowing  the  fluids  to  puss  directly 
.  into  the  rectum  from  the  hottle^a  reet^  tube  attached  to  a  rubber 
tube  l>e!ng  connected  with  the  neck  of  the  bottle.  By  tumiiig, 
shaking  and  inverting  the  bottle,  carbon  <lioxid  i&  de%"eIoped  in 
large  volume,  forcing  the  contents  of  the  Imttle  into  the  rectum. 
The  ordinary  selters-water  bottle  as  found  in  tlie  shops  can  lo- 
used; a  rectal  tube  tan  be  easily  attache<l  to  the  faucet  (Fig.  'M). 
Ihe^  enemata  should  \iv  retiuncd  as  long  as  possible,  although  it 
18  not  feasible  to  hold  thcni  as  long  as  the  non-gaseous  fluids. 
Tlie  carlmn  dioxid  has  a  refresliing  influence  on  th*-  mu<rous  mem- 
brane of  the  intestine  and  stimulates  both  tonus  and  jwristalsis. 

Bite  Enemata.--Ren.saude  reports  good  results  in  the  treatment  of 
constipation  hy  means  of  bile  enemata.  Of  interest  is  the  fact  tliat 
this  is  one  of  the  oldest  measures  known  in  medicine,  for  lilOO  years 
befoR-  Clirist  a  mixture  of  Ixrf  bile  and  milk,  in  the  projxirtion  of 
one-tliinl  bile  and  two-thirds  milk,  wiis  use«l  as  an  enema  for  con- 
stipation by  the  Kg,vptiuns.  Bile  in  enpablc  of  exciting  contraction 
of  the  <  iiloii  as  well  as  of  the  small  intestine.  A  single  dosi-  of  10  Gm. 
(2J  draclims)  of  bile  caust-s  colicky  rontraetions.  The  drj-  extract 
dissolves  freelv  in  water.     A  ludf-liier  (1  pint)  of  the  solution  is 
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iittown)  to  enter  the  reftimi  by  gravity;  and  in  five  to  ten  minutes 
an  rvstmatioii  of  the  bowel  occurs. 

C«thaitln. — Attempti  have  abo  been  made  to  secure  a  purgative 
effect  by  the  intnuluctioii  of  small  cncmata  containing  cathartica, 
TTw  irtivc  priiiciiiifs  of  various  purgdlivts  have  bwn  trial — ^aloiii, 
cnlocj-nthin,  cathartin,  and  dtnillin.  This  method,  however,  is  as 
yrt  only  in  the  experimental  stage. 

AH  tlie  above-mentioned  mea»iireii  refer  prindiwUy  to  the  over- 
coming of  chronic  con.'^tipstion.  Tlic  luliiiiiii^tmtton  of  water 
eiietnata  with  or  witliout  some  a<ljuvant  must  also  be  confjdered  in 
the  treatment  of  acute  constipation;  in  acute  and  very  persistent 
conatipstion  with  organic  cau!)e,  aa  much  as  1)  liters  (3  pints)  may 
be  introduced,  to  be  retained  for  u  abort  lime  only,  and  the  injection 
repeated  if  neccssar>'. 


B.  U. — Carbon  <IioKiil  bottlu  wiih  wft  rubber  Kctal  tube  nttaehod.    a,  dphon 
boUls:  b.  nibbor  tuba;  c,  itlaw  oonnccUon;  d.  tott  rubber  catheter. 

In  stenosis  of  the  large  intestine  the  cause  uf  the  cx»uitIpation 
b  u:iuully  the  accutnulation  of  coarse  remnants  of  food  abo^'e 
the  atncture.  By  whninisteiiiig  small  or  large  enemata,  rapidly 
repeated  by  alternate!)'  eic\»ting  and  hiweriug  the  irrigator,  the 
obBtniction  may  in  many  cases  I>e  removed.  WTicn  the  ocvluaon 
is  cauaed  by  gallstones,  focul  eoncTeiuents,  ur  swallowed  foreign 
substances,  it  is  often  possible  to  soften  and  remove  the  obstruc- 
tive RiasNes  by  frequent  luid  <lextrous  recliJ  irrigations.  Boas 
wnnnly  reeiMumeniU  clilnroform-water  irrigatiiiuH  (10  :  24)())  in  ca:ies 
of  gallstone  ileus  for  tlic  puri)ose  uf  jmrtially  dissolving  the  concn>' 
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mfiits.  These  inigntions,  with  large  quantities  of  fluid,  sometuneii 
require  geiieml  anedthesia,  p«rticularly  when  it  is  desired  to  ovei*-^ 
come  the  resistance  at  the  ileocecal  valve. 

To  relieve  intussusceptions,  reetal  irrigations  are  veri-  ser%HceahIe. 
Nothnagel  used  S  to  8  ]mt  cent,  snclium  eiilorid  solutions  in  these 
parttt-ulnr  niscs.  To  niuovc  tlie  gfl.-ic-s  fduud  in  meteorism,  large , 
cneniata  are  likewise  to  he  employed  and  rapidly  e\'acustcd;  the 
water  returning  imder  pressure  is  capable  of  eairying  awaj'  with 
it  large  riiiantities  of  gas.  It  may  lie  mentioned  that  Ourschmann 
recommended  the  insuSUtitm  of  air  into  the  n-i-tuni  in  e4ises  of 
constipation  due  to  stenosis  caused  tiy  tumnr  or  intiLssuseeption. 
This  procedure,  however,  b  not  without  danger,  K-causc  of  the 
liability  of  tearing  or  causing  perforation,  partiailarly  in  ulcerative 
and  gangrenous  processes.  The  iii.=;\iffi8tion  of  sir  is  accomplished  by 
means  of  a  double  rubln-r-liulb  )i|ipiiratu^  attaclii-d  to  a  reclnl  tube, 

Intestbial  Douche.— The  intestinal  douche  is  employed  to  stimu- 
late peristals  and  to  strengllicn  tlie  muscles  of  the  lower  section 
of  the  bowel.  The  douche  is  applied  with  a  rectal  tube  similar 
to  Hosenheim's  gastric  doiicfie,  which  is  provided  with  numerous 
suiall  openings  at  its  lower  end  through  which  the  thiid  is  expelled  in 
jets  (Fig.  35).    The  liquids  used  are  dther  cold  water,  or  hot  and 


Flo,  30.— Porf orated  lube  (ot  rectal  ^oucbo. 

cold  water  alternateJy,  or  water  eontwning  carbon  dinxid.  The 
rectum  should  be  empty  at  the  time;  a  cleansing  encraa  will  empty 
it  before  using  the  douche. 


MECHANICAL  TREATMENT. 

Swedish  Manipulation.— Certain  manual  methods,  apart  from 
tiic  u,se  of  encmata,  are  at  our  disposal  for  bringing  about  c\-acuar 
tion  of  the  bowel,  AkerhieJm  recently  recommended  Swedish 
manijiulation  in  cases  of  very  obstinate  chronic  constipation. 
The  patient  is  placed  on  his  left  sade  \ipon  a  low  couch,  with  tlic 
knees  well  flexed.  The  attending  ph>-sieian  stands  behind,  and 
exerts  a  light  coimtcr]>rcssurc  with  the  left  hand  on  tlie  patient's 
upper  hip;  his  right  intlex  linger,  covered  with  a  welt-oiled  rubber 
glove  or  a  thin  finger  cot,  is  tlicn  inserted  into  tiie  rectum.  The 
[Mihn  of  ttic  hand  is  turned  outward,  away  fmni  the  genital  repon 
of  the  patient,  and  the  finger  is  slightly  bent;  both  anal  sphincters 
arc  then  carefully  passed  until  the  ampulla  is  reached.  Nonnally 
the  mass  of  ft^al  matter  pressing  downward  during  defecation 
mechanically  stimulates  the  walls  of  the  rectum,  and  tJiis  stimulus, 
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tnoBmitted  by  fibers  frum  the  bemorrboidul  plexus  to  the  aao- 
afbu\  center,  roflcxly  induces  evacuation.  Akcfhielm  encleavurs 
to  imitate  or  replace  this  iiupcttis,  which  is  ahsL-ut  in  chronic  con- 
stipation, by  executing  frictional  movements  with  the  iii^rtetl 
finger  along  the  walls  of  the  rec-tum.  All  part^  bcloiiRinK  to  the 
genital  uppKrmtus  are  moat  carefully  avoided.  T\w  inunipulation 
aboukl  tx.-  directed  toward  the  lateral  soft  parts  of  the  ampulla, 
where  the  hemorrhoidal  plexus  is  embedded.  The  stimulation 
must  not  lie  applied  with  too  mudi  vigor,  although  tlie  semitiveness 
ill  the  iuliTiur  of  the  rectum  is  not  very  prouomieed;  it  must 
always  l>e  borne  in  mind  that  tlieac  tis-iues  are  very  tender  and 
markedly  ^'asL'ulur.  The  stimulations  are  to  be  made  :dowIy,  and 
the  whole  procedure  shoidd  not  continue  longer  tlian  two  or  three 
[mnute&  Akerhichn  dot's  not  give  any  piu'eativos  or  cneniata. 
He  succeeds  in  elfecling  a  bnweJ  movement  irv  his  patients,  even 
a  copious  one,  by  means  of  a  single  treatment.  The  feces  become 
moist,  the  mucous  inetnbmne  lubricated,  and  an  evacuation  take:} 
place  within  ten  hours  after  the  manipulation.  The  cure  is  said 
to  lake  from  four  to  six  weeks,  the  manipulation  being  doue  once 
daily.  In  the  coiinie  of  six  montlu  to  a  year  a  short  afteiMrure  series 
ol  maiiipuhttions  should  be  undertaken. 


I.    a,  inAntvd;  t>.  deflated. 


i 

ll 


Fm.  3S. — Appuvtui  Iw  rectal 


B*ctal  Massage. — liir^chmau  has  de\-iscd  a  method  of  lectat 
nuaaage  with  a  pneumatic  diliitor  mounted  on  a  bougie,  which  is 
quite  simple.  The  in.<itriiment  consists  of  an  ordinary  Wales 
bou^e,  supplied  with  au  inflating  bulb,  and  covered  at  its  distal 
end  with  a  thin  nibber  liag  (Fig,  3(1).  The  niblwr  bag,  well  lubri- 
cstn),  is  iasertcd  into  the  rcclum  with  the  {Kiticnt  in  the  Sims 
position.  It  is  passed  inwanl,  backv^anl,  imd  upward,  following 
the  Mirral  eur\'e  to  the  entrance  into  the  sigmoid;  it  Is  then  slowly 
infiated  for  about  ten  to  fifteen  aeeoiids.  The  bag  should  be  allowed 
to  empty  as  soon  as  its  distention  causes  a  fwliiig  of  fulness  or 
cramp.  This  inflation  and  di-Hation,  four  to  six  times  a  minute, 
should  be  kept  up  for  five  to  ten  minutes;  then  the  l>ag  is  inflated 
to  tlie  ptunt  of  tolerance,  the  ogicniiigs  in  the  bougie  stopped  with 
the  thumb  ai>d  forefinger,  and  the  appiLratus  withdrawn  with  a  to- 
and-fru  movement,  thu-s  massaging  the  sphincter  and  rectum  in  its 
exit    With  instructions  to  the  patient  regarding  regular  hours  for 
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defroutiiin,  tlit^  proper  diet  nml  fxcrnsc,  Ami  rtrtnl  moi^sagir  per- 
sisted in  until  a  dmly  i>t(M)l  is  pmHiicrwl,  llir^'hiiiaii  lias  fouiid  the 
treatiDciit  !«u<.-(.vsafid  in  ii  vust  uiHJority  of  his  ohsv:^.  lie  hns  liiid 
less  than  '*  per  (vnt,  of  faihires, 

R«ctBl  Tampons. — ^MnvMillsn  has  us«l  rectal  tampons  in  a 
large  niiiiiher  of  t-juses  of  chronic  constipation  witli  most  (ijAtifyinfc 
results.  A  tampon  plaixtl  almve  the  ret-tal  valves,  aiid  allowed 
to  remain  for  thrt*  or  four  hours,  will  itsuallj'  easure  a  Imwel  inove- 
inent  within  tu'cnty-four  hours,  and  in  most  in&tanees  another 
movement  before  the  expiration  of  another  twenty-four  hours. 
The  tampons  are  composed  of  cotton,  lamb's  wool,  or  gauze.  They 
are  easily  inserted  tiirough  a  procloscopc  (Fig,  37),  and  cause  the 
patient  no  pain  or  inconvenience;  he  may  leave  the  office  with 
directions  to  withdraw  the  tampon  in  Oirec  or  four  hours.  In  tlic 
majority  of  ca.ses  a  tampon  every  second  d«y  for  two  weeks  13 
sufKdent  to  effect  a  cure.  'ITie  tampon  Is  solid  and  resembles 
sufficiently  in  con,sistcnc>'  the  normal  feces  in  the  rectum  or  sigmoid. 
It  tioes  not  cause  any  chemical  irritation.  i\ny  desired  degree  of 
distention  may  !«■  obtniiked  by  increasing  the  su7e  of  the  tanipon. 
Tlic  tamiJon  may  be  retained  for  a  considerable  length  of  time;  and 
to  this  close  resemblance  to  the  natural  stimuli  MacMillan  believ«» 
mueli  of  its  tlierapeutic  value  is  due. 


Fio.  37. — Kelly'i  proctovcopo. 


RMtal  Electrodes. — The  electric  current  applied  in  the  rectum  is 
CApabte  of  ^tiInu)ating  peristalsis.  The  uppnratiis  used  fur  this 
purp()se  in  i<ientical  in  constnidion  with  the  eicctri*^  stomach  tulie 
of  Boas  (Fig.  38),  and  admits  of  both  inflow  and  outflow  of  water. 
The  electrode  being  introduced  into  the  rectiun,  100  to  200  C'c. 
(3  to  7  ounci's)  of  lukcwann  sodium-chlorid  solution  is  uijected 
before  turning  on  the  current.  The  other  eiertrode,  conwsting  of 
a  broad  plate  or  a  roller,  is  placed  upon  the  abdomen  and  movixl 
along  in  the  direction  of  the  large  intestine.  Either  tlie  faradic 
or  the  galvanic  ciurent  may  lie  used.  The  faradic  (current  may  be 
made  strong  enough  to  produce  distinct  nnijcular  contractions, 
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TIh*  patk-nt  slimiiti  not  expcri*ni«'  iiiore  tlmii  i\  tlistiuct.   slij-litly 
)MUufiil  prii-kliiig  sviisution.    With  the  galvanic  current,  twenty  to 


Fta.  38.— Rvotat  electrode.    (Boh.) 

thirty  nulUampiTcs  arc  sufficient.  After  the  treatment  has  been 
condiidetl,  the  water  is  alln«'ed  to  flow  out  directJy  through  the 
dcftrode.    (lentrally  speaking,  dertridly  should  he  aj^lied  introp 


Tvt.  IS. — Rootal  el»ctto<lo.    {tmtag,) 


rectally  only  in  cases  in  which  the  other  metho<is  of  treatment  do 
not  aocompliab  the  purpose.  The  sinusoidal  currt-nt  is  the  o»e 
generally  lu-wd. 


Pk).  40, — Curved  rccUl  cJoeuode. 


Zweig  abo  has  con.stnirted  a  rectal  electrode  (rig.  Sfl),  wlh  a 
nietal  screw  heitd,  which  allou's  the  inflow  uid  outflow  of  water. 

Figs.  40  and  41  sliow  two  simple  electrifies  with  metal  buttoas, 
without  provision  for  the  inflow  of  water.    The  faradic  current 
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only  should  l)e   usai  with  this  form  of  electrode,  as  the  ddicous 
m«mhraiic  might  be  ruuterizvd  from  tJic  giJvttiiic  nirrcut. 


Fin.  41. — Strklslii  racial  AlvclnHio. 

All  t^ru-nia  of  wnt^r  to  cleanse  the  r«ctuiii  b  not  ub3olutvl>* 
necessary  hcfore  faradization.  The  proper  duration  of  iiitrareetal 
faradization  is  five  to  ten  niiiiiites.  Thi.-  cum^iit  is  at  iirgt  applied 
very  weak,  then  increased,  and  finallj'  \ory  gradually  and  slowly 
decjeused.  Usually  the  galvanic  curR-ut  is  employed  in  irritable 
condition.')  of  the  gut,  the  faradic  or  sinusoidal  current  being  reserved 
for  relaxed  conditions. 


TREATMENT  OF  INTESTINAL  IRRITATION. 

&Ti(ation  of  the  Intestiiie-^  Irrigation  of  tlie  inttstiiie  is  the  best 
procedure  for  fulfilling  the  second  indication  in  rectal  intestioAl 
treatment;  it  effects  a  ciu'e  of  the  morbid  processes  by  direct 
action  on  the  intci-tinal  mucous  membrane,  tJius  arresting  the 
diarrhea.  ITie  purpose  of  irrigation  is  to  remove  noxious  material, 
such  as  blood,  mucus,  pus,  putrcfyuig  and  fermenting  material,  to 
neutraliKc  the  harmful  effects  of  tliese  siibatance.t  on  the  inte.stiiial 
mucous  mcrahranc,  and  to  prtnlucc  a  direct  tlierajn-iitic  effect. 

Intestinal  irrigations  for  the  removal  of  noxious  materials  are  ]icr- 
formed  with  tjie  apparatus  mentioned  on  page  199  (Fir.  Hi).  The 
patient  places  himself  in  the  left  lateral  posidon,  and  tiic  irrigating 
fluid  is  allowed  to  ejiter  the  rectum  under  any  desired  pre-ssure, 
regulateil  lij'  elevation  or  lowering  of  the  irrigator.  The  liquid  in 
allowo<l  to  e9cai»e  imniediateJy,  or  after  it  ha-s  been  retained  for  some 
time.  liMien  it  is  desired  to  irrigate  the  entire  large  intestine, 
greater  quantities  of  irrigating  fliud,  1  to  1  i  liters  (2  to  3  pints),  arc 
re(|ulred,  which  should  be  alloweid  to  flow  in  very  slowly  while  the 
pelvis  is  stuiR'whul  elevated.  By  placing  the  irrigator  on  the  floor 
the  return  of  the  gn*ater  i>art  of  the  fluid  is  effected,  jiLst  as  in  tjie 
ease  of  gastric  lavagi-,  and  tlic  quantity  and  quality  of  the  masse.i 
removed  can  be  satisfactorily  ohser^'ed  in  the  irrigator  (which  is 
of  gU.ss).  These  irrigations  may  be  fri-queiitly  re]x-atcd,  always 
with  g<,-ntle  pn-ssure  to  avoid  o^■erstrctchlng  Uic  intestine.  Rectal 
tubea  and  joint  pieces  of  rather  large  caliber  shoul<i  be  used  in 
order  to  a\oid  obstruction  by  tlic  fecal  masses.  At  times,  before 
allowing  tlie  fluid  to  escape,  tlic  rectal  tube  may  be  entirely  removed 
and  the  liquid  e\'acuated  dire«.'tly  into  a  bed-pan.  It  is  obvious 
that  these  irrigations  must  be  made  most  carefxiUy  to  avoid  excv»- 
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SH-e  prr»siirf;  the  .sipn-tyitioiift  of  the  jintknt  «s  regards  pftiii  or 
tenesmus  afford  a  rclialik-  guide  Should  the  fliseoae  be  hitiiated  iii 
the  desoetuling  colon,  in  the  si^iiuid  flexiire,  or  iii  the  rectum,  the 
amount  of  fluid  used  nc«l  not  he  large. 

llu.'  apparatus  uietitjoned  un  page  1 99  (Fig.  IG)  is  suffident  for  sti 
ptiqKtises  of  inigation.  Zwei^  ha»  constructed  a  special  irrigating 
tube  (Fig.  42),  conastiug  of  u  strong  pii*™  of  glass  tul)inK  rounded 
at  the  end  aiid  with  two  oval  openings  two  or  three  wtitimftcns 
from  the  end,  one  on  eaeli  ^de.  The  lumen  of  the  glass  tulie  is 
ili%-idnl   longitudinally  hy  a  diaphragm  into  two  nun-coinniunieat^ 


Tta.  It.— InioiUoa  tul>«.  (Zw«ls.)  a.  anuJI  DjictiJiiB  in  ittw*  tulM  ImhUiu  to 
(uDoel;  i.  ofMNfiiK  UtrouBh  whtcli  wbIvi  flrim  out  ot  rcotuiD^  c.  itiiiiihnmiTi  ilividiuit 
cUm  tubs  tqto  two  Utm. 

ing  hilves.  One  of  these  halves  is  oonneeted  with  a  rubber  tube 
attadied  to  a  fuiuiel,  and  slt\ts  for  the  inlet  of  llie  water,  while 
the  othrr  half  is  attached  to  a  shorter  rnIil>eT  tul>c  leading  the 
nitflowing  water  into  a  vessel.  The  irrigation  Is  made  in  tJie 
foUow'ing  manner:  I'be  wdl  oiled  glass  tube  is  inserted  into  the 
amis  of  (he  patient,  who  is  lying  on  his  left  side.  AValer  being 
aflnn'nl  to  flow  fmni  the  irrigatur,  the  air  ]>reMcnt  in  the  apparatus 
nrm|ies  with  a  tioise  through  n  into  the  reetuin  an<l  from  there 
through  h  into  the  outflow  tube.  Now  follows  the  irrigating  water, 
•hicfa  WK4»es  and  riases  the  rectum  and  leaves  it  by  b.  Water  is 
ooDtinuousIy  or  at  sliort  intervals  poured  into  the  elevated  funnel 
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or  inigator  until  thi-  rwliiiii  has  bwii  thontiiciily  wiislipii.     ^Vllen 
it  is  deairwt  to  irrigute  liiglH-r  up.  the  outflow  rubber  tube  is  (.'lumped  i 
off;  the  water  is  tlipu  unaltic  to  escajie  sit  rapidly  and  must  first 
pass  into  the  highw  sitlioiis  of  llie  intestine. 

RoBcnberjf  recently  coattructed  An  irrigation  apparatus  wliicii 
is  all  mr-tal  (1-1);.  43).  It  It  sornvwliat  longer  tliiui  tlie  normal 
rcrtiun,  Wht-n  inserted,  il.s  upper  cupola  li^  in  the  inferior  end 
of  (lie  sigmoi<l  flexure  and  thus  prevents  the  irriKatiiig  fluid  from 
passing,  liiglivr  up.  In  the  axiH  uf  the  uppurutus  is  situated  un 
irrigation  tiilie  pro\i(led  vdih  nunierons  apertures  {b)  tlirougb 
which  the  fluid  enters  tlie  rectum.  The  Huid  cs(»i)es  by  the  out- 
How  tulie  (^),  ThLs  irrigation  tu\>v  (6)  is  ea.iily  renmvablc  from  tlie 
apparatus  and  may  be  rq>laeed  by  tlie  tulte  '/  with  which  direct 
upplieatiun  of  meitieitml  substanees  can  be  made. 


¥to.  4S. — iThttBllnn npiHiraliis.   <Ri'-t?ri 
tulio  wilh  aprrturo*;  r.  oulAoiv  In)-; 


}f'H:  I 


:.  oiitGliln  niolal  (wvoring;  b,  irrixnUTii 
lireot  nppliriitioii  "f  medioniuenls. 


Wolbarst  has  devised  an  improved  rectal  irrigation  tube  of  great 
value  (FijiP.  44  and  45).  The  tip  of  tlic  instrument  i.s  of  iuift,  pliable 
rublwr,  which  bends  easily  on  contact  with  the  rectal  wall,  ami  the 
flow  of  liquid  into  the  nt-tum  is  through  numerous  sniiill  oix-nings, 
thus  )>rt(\-i<ling  a  fountani  s]>ray  iasteai)  of  a  single  or  double  jet. 
There  an  two  tubes,  one  inside  the  oUier.  The  water  enters  through 
the  -small  tulie  (a)  and  fills  up  the  soft  rubber  pouch  (t),  through 
wliich  it  enlere  tlie  rectum.  Escape  fnim  tJie  rectum  is  only  possible 
through  a  large  oi>ening  (d)  in  the  larger  IuIjc  (r).  The  external 
spliineter  (at  f)  prc\ents  any  outflow  at  the  aims. 

'i'he   in.strument   is  uuKle  of  bi&ss  tubing,  nickel  plated,  with  a 
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soft  nibbcT  tip;  the  tutnl  K'li^rth  is  seven  inrlie^.  itichiditiK  tl"^  tip. 
The  ^iiainvttr  b  t-quivak-nt  to  38  of  thf  Frnnrli  waif.  Tiit-  soft 
rubber  dp  i)ri>j<^^la  I J  Jncht*  bejimil  tlie  end  of  Th«  large  tiibe; 
it  is  slipped  over  the  bulboa<i  eiid  of  a  short  metal  tul>e  or  nufi,  the 


Vn.  44.— ReMiU  iirfmtjon  lube.     (Wnlhnret.) 

other  end  of  which  is  provided  with  a  male  thread  which  srrews 
into  the  end  of  the  larRP  tiil>e  (e),  and  is  thus  s«?iirfl>'  VrcdBed 
in  {Jace.  It  is  easy,  tbenfure,  to  uii8crew  the  rubber  lip  and 
thoroughly  clean  it  and  tlie  metal  lulyes  at  will. 


Fia.  IS. — lt«eUl  irrlgntion  tiilw,  ncMloiuiI  vi»w. 


Aatusptics.— Warm  water,  normal  saline,  or  neak  (ilter(.-d  c-hamo- 
mile  tea  i-s  iL-wd  for  irrigation.  After  the  gut  has  been  dean-sed, 
iiiitiieptic  (w  mueus-solveiil  siibslniioe.s  may  be  used  for  irrigation, 
to  Bct  <iirect]y  iiprm  the  mucous  membrane.  The  anti.septic<lrugs 
are  boric  acid  (one  icaspoonful  to  a  liter  of  water),  salicj'lic  add 
(1:1000),  salieylate  of  sodinm  (I:HXK)),  weak  solutions  of  per- 
manganate of  potassium  (1  :  10.000),  lysol  (1^  :  1000).  thymol  (one 
traspoonful  of  a  1-per-cent,  alcoholic  sohition  to  one  liter  of  water), 
icbthyol,  bcoToate  of  sodium,  naphthol  (1 :  1000),  quinine  hydro- 
dilorid  (1 :  1000),  and  occasionally  iodoform  emulsiou.  For  *hs»olv- 
ing  tnucus  we  may  use  the  thermal  waters  of  Carlsbad,  or  Carlsbad 
salt  in  Bolutiun.  in  qnanlilies  of  about  200  Ce.  (7  ouncett).  Lime- 
water,  am)  weak  solution:;  of  sodium  earlionate,  sodium  acetate 
or  boric  aci<l.  are  mums-solvents.  Application  of  tliese  solutions 
should  l)e  frequently  made,  aln'ay»  ju&t  after  the  bowel  has  been 
dnuuiwl.  Each  treatment  should  be  continued  for  live  to  ten 
minutes.  Su<'h  <-leansing  and  disinfecting  irrigarion»  are  apjtlieable 
ht  cawA  of  chroiiie  colitis,  espetniilly  when  associated  with  ulcera- 
tions, and  in  stenosis,  ulcers,  and  ulcerating  tumors  «.'*sorifttcd  with 
pmfuac  secretion  of  pus,  blood,  and  serum.  In  the  latter  ease 
only  small  quantities  are  to  lie  employed  at  one  time,  and  then 
vtry  care/ully. 


I 
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S«<Utim.^ — Sedative  irrigatiom  may  lie  employoJ  wlx-n  then.'  is 
much  irritation,  pain,  and  tenesmus— which  <:oiidition  is  friunti  in 
dysetitcrj'  and  other  st-rious  inflammatory  processes  iii  the  iarge 
intestine  and  the  rectimi.  Here,  as  a  nile,  the  basis  of  the  irrigation 
is  a  weak  decoction  of  starch,  a  thin  mucilaRc  of  pim  arabic,  or  a 
decoction  of  chamoniilo  tea  or  i)epperitiint,  to  which  is  nddi-d  0.5 
to  2  Co.  {10  to  ;«)  drops)  of  tincture  of  opium,  0.02  to  0.05  Gro. 
(I  to  1  grain)  extract  of  belladonna,  or  2  to  4  Gm.  (30  to  GO  grains) 
of  chloral  hydrate.  These  enemata  are  to  Ije  retained  (or  a  con- 
siderable time,  Oi>imn  and  extract  of  belladomia  act  qiiite  well  ui 
such  cases  when  applied  in  the  form  of  supixisitoriea. 

Astdscvnts. — iUtringeiits  may  also  be  appUcd  to  tlic  intestinal 
iniicous  membrntie  by  way  of  the  rectum,  astringent  ntedicanienU 
being  added  to  the  irrigating  fluids.  Silver  nitrate  was  formerly  usc<l 
extensively  (1 :500  to  1 :  1000),  but  has  been  very  properly  abandoned 
because  of  the  excessive  irritation  that  so  frequently  followed  its  use. 
Tannic  acid  (one  teuspooiiful  to  &  pint  of  water)  has  l)een  used  more 
extensively,  but  it,  too,  may  prove  \'cry  irritating,  and  is  not  now 
used  so  often  as  formerly.  Alimiinum  acetotartrate  (one  teaspoon- 
ful  to  tlie  pint  of  water)  seems  to  be  less  irritathig.  Some  insoluble 
astringents  are  much  milder,  e.  g.,  bismuth  suhnitrate  and  bis- 
muth subgallute.  Suspensions  of  these  drugs  are  quite  effective, 
especially  when  made  with  starch  or  gum  arabic  If  they  are 
allowed  to  remdn  for  some  niiniite.3  in  the  intestine,  the  patient 
bdng  appropriately  plai'ed.  a  ijortion  at  Iciist  of  the  drug  i-s  preapi- 
tated  on  the  mnco-sa  and  thus  enabled  to  exert  its  curative  action. 
Such  injections  are  parlicularly  adapted  to  the  treatment  of  lUceitt- 
tive  and  severe  catarrhal  processeik 

The  best  results  in  all  eatiirrhal  conditions  of  the  mucous  mem- 
brane of  the  re<!tum,  sigmoid  or  colon  are  obtained  by  the  use  of 
kramena.  The  solutions  as  ordinarily  found  in  the  shops  are  useless. 
The  preparation  which  is  recommended  by  Tuttle  and  which  I  have 
found  extremely  valuable  is  prepared  as  follows: 

"Macerate  one  pound  of  bark  of  krameria  in  a  long  percolating 
tube  for  twenty-four  hours.  .'Vfter  this  a  mixture  of  20  per  cent, 
glycerin  and  80  per  cent,  water  is  allowed  to  percolate  through  it. 
The  percolate  should  be  constantly  stirred,  and  filtered  through  the 
bark  a  second  time.  The  filtrate  is  then  evaporated  down  to  one 
pound,  tlius  obtaining  an  aqueous  fluid  extract  containing  minim 
for  grain  all  tlic  therapeutic  properties  of  the  bark.  The  prepara- 
tion should  he  kept  in  a  dark  place  and  not  exposed  to  tiie  air." 

This  aqueous  solution  of  krameria  mixes  freely  with  water  and 
can  be  diluted  for  irriRation  to  a  strength  of  from  2  to  20  per  cent. 
For  local  applications  it  can  be  applied  full  stn-nglh.  It  has  an 
astringiriit  and  anodyne  elTect  and  can  be  applied  to  the  tendcrest 
rectum  without  irritation. 
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Natural  Htner&l  Waters. — The  thermal  waters  of  CarlsbntJ, 
\Viesbudfn,  Ems  ami  Neueiiahr  are  likewise  worthy  of  frequent 
tiial.  in  staail  quantities,  100  to  200  Ce.  (3  to  7  ounces),  cspedally 
for  chrome  catarrh  of  the  large  intestine.  The  effects  of  these 
waters  are  dependent  pardy  on  their  mucus-solvent  action,  but 
they  also  have  a  directiy  benefirial  cfFcct  on  the  intestinal  mucous 
meinbraite  in  tntarrhal  conditions.  They  may  abo  be  employed  in 
the  treatment  of  ulcerative  processes, 

DiT  TrsaoneDt. — r>ry  local  treatment  of  catarrhal  and  ulcerative 
oolitic  processes  ha.s  been  highly  recoinmi-inlcti  of  late.  This  treat- 
taent  must  be  mbninistertd  with  the  a.'wiatance  of  the  wgmoido- 
scope,  and  may  therefore  be  applied  oiJy  as  far  us  the  sigmoid 
flexure.  Many  instruments  are  available  for  this  purpose;  the  one 
usually  employed  is  the  pneumatic  sigmoidoscope  (Fig.  46).     A 


I'm.  it. — Pnoumatio  siamoidoaoope.  (8tr»m«.)  o,  nietiil  cylipdrical  lutj»;  ft, 
taniHr'  f>  doiibU  mbbor  tnilb;  tl.  cloctrin  winMi  t,  *taJT  euTyiiiK  Uiilit;  /.  Inmp;  f, 
llaM  mid-pltat;  h,  obturmlor. 

metal  cylindrical,  tube~(a)(^35^centimrtiTs  (12  inches)  lonfi,  with 
a  handle  lit),  is  attache^l  to  a  <loubl«  rubber  bulb.  A  metal 
obturator  (A)  closes  the  inner  end  of  the  Hpcculiun  before  it  is  intro- 
duced into  tlie  redtmi.  After  the  instrument  has  passed  tlirough 
the  anal  canal,  the  obturator  [h)  is  removed  and  a  metal  staff 
(c)  cartj'ing  an  electric  lamp  (/)  is  introduciJ  in  its  place.  An 
electric  wire  (rf>  connects  the  lamp  with  a  storage  battery.  By 
ftttacliing  the  glass  end-piece  Iff)  an«l  gradually  inflating  the  rectum 
with  the  bulb  (r),  the  inside  of  the  rechim  can  be  easily  seen. 
Tlie  further  uitroduction  of  the  in»tniiii<.'nt  is  simple,  Wcause 
Uie  eitd  of  the  s|>eculinn  can  l>e  easily  punhnl  along  tlie  lumen  of 
the  Ixiwel,  being  guided  by  the  eye  of  the  physician  throufih  liic 
ghiss  end-]>iece  (y).  The  instrument  »]iotiId  be  introduced  witli 
tire  patient  in  the  knvc-clivst  position  (Fig.  47).    In  inffammatory 
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and  ulcerative  processes  in  these  parts  of  tiip  j^t,  the  sipnioidiwerope 
is  pusheti  beyuml  Thi-  (Iweaswl  pdrtinn  of  the  iiuk;(ius  meinbmiie  until 
normal  mucous  membrane  is  reached.    I'nder  the  control  of  the 


Pia.47^ 


-Thp  clireoUoii  at  th>  mcDiiHdo»oup«  thmugli  i  lie  eianoiii  llciuro.  Ihv  (Mitiuit 

in  the  kncc-chCBl  podtion.     (Sttauss.) 


34^ 


Fki.  4$. — rowder  blower.     (RownberB.) 


Fig,  4fl.— PowdM  Uowor. 
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Ttntl  while  slwwly  rcmovini;  the  iiislrtimciit,  the  t'litin*  dbiMisc*) 

lull  i>f  tlie  (jut  is  (Mvered,  l)y  means  of  a  powder  lilowrr  iVigi. 

■  iiid  4*»),  with  a  thick  and  cv^  layvr  of  sotne  active  astringent  or 

iniiv-^rtic  pow<ler.    The  recliini,  of  course,  will  liave  had  to  he 

eWnnsctl  previously  hy  wa:«hing  il  out  with  eithiT  water  or  chiinio- 

■   tea,     HoseribrrK  rtT(>iiiiiien<l->  (ls  a  mcilicinal  n)>i>lic»tioii  a 

—  aure  of  tannic  acid  and  subgallatc  of  bismuth  in  cqiuil  parts,  or 

«  mixture  of  tannic  aeid  and  nm^ncMutn  oxid  (15  to  'M)  parts  of  the 

'■  niier  to  11)0  of  the  latter).    Zwcij;  reeommemls  for  this  method  of 

'  -  -ittnciit  equal  part:<  of  tuimic  M'id  and  bisimith  ^ubgidlate,  and  a 

bttle   eoaimon  salt.     The  salt   Is   in- 

Kle*l  ti>  assbt  in  placing  the  powder 

i  htKh  up  as  po^ible  in  consequence  of 

wrll-knuwn    action   in   stimulatiiif; 

%er«' peristaltic  mo vemeiits.   ijtsnnith 

litrate  and  iodoform  are  likewise 

fT  meful  powdcra. 

Proetocljsia.— Pnictoclysis  or  "Mur- 
fphy  drip"  consists  of  the  enuhiat  intm- 
lifju    of   large   quantities  of   li<pii){ 
the  rrctum  by  tlw  drop   inetliod. 
mucous  membrane  of  the  rection 
,  water  with  (treat  rapitlity.  Tlw 
)u>d  must  he  intmluci-d  witliout  |)ro- 
cing    ovcrdistcnlion,    because    this 
luces  spasm  and  the  exiMibioii 
tlkr  introduced  liquid.    There  are 
my  iii>inuncnts  employed  for  pnx-to- 
>--b.     The  simplest  is  the  one  deviM-d 
Mur|>hy.*     It  n'nsists  of  a  fountain 
(»r  can  with  a  long  rubber  tube 
],  tenniiiMtingina  \'nginul  hunU 
■  or  glass  tip  « itJi  numerous  ojH>n- 
iir  il.i  bullM-«l  end  (Fig.  50).     The 
<  shouhl  1m*  inserted  into  the  rectum 
that  the  bend  fit:«  closely  to  the 


rntu*  "■■ii-ii-iiiiK  •>{  f'MiTiinin 
syrtagf:  liuiw  ntlil«r  lulic  and 
vaitiiinl  hiiiTi  rul^U-rriritliuw  li|>. 


The  tube  nniy  (»e  held  in  position  by  tlie  use  of  adlie5i\'c  strips 

■Himl  to  the  thigla.    The  b»g  is  sus|x>nded  ten  inches  above  tlie 

iticnt's  Uiigln.     When  the  apparatus  is  in  place  it  need  not  be 

>iurl>rd  for  several  daj-s.     >Iiirphy  reconmicniU  for  proctoclysis 

(tlulion  (4  a  teaspoonful  eaeli  oF  sodium  ehtorid  and  calcium 

tiriil   in  a  pint  of  water,  kept  at  a  t.-m|>eratnre  of  UW  V.  by 

'ie<l  heat  m  tl>e  fonn  of  liol-walcr  bags,  an  encasing  can  of  hot 

rr.  or  tlicnnolytes.    A  pint  and  a  half  of  water  every  two  hours 

br  easily  inlriNluced  in  thismann?r. 


Joimial  «d  Um  Aswrimt  Mcdickl  j\wociattom  April  1>,  IMP. 


-J 
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Kllirecht'  has  iie\'i8cd  ttn  apparatus  which  works  lulmirnbly  in 
adults.  For  tin-  iimiiilfiiiiiice  of  uiiifunii  h«-at  the  apjmratus  ful- 
fils all  indications.  There  is  usually  a  grt-st  loss  of  heat  in  the 
rubber  tubing  from  tliv  reservoir  to  the  rectum;  the  liquid  becomes 
cold  by  the  time  it  enters  the  rectum,  awl  tliia  retanla  absorptioa. 
Tlic  Elbrecht  appuratm  {V'lf^.  61)  keep»  the  liquid  warm  and 
insures  the  greatest  possible  a1>sorption  and  least  discomfort. 


i 


Fm.  61. — Metal  hoatmg  obiuiihe>r.  blook-tin  Unod,  with  opoiiiiia  for  eloolrio  heaU 
Ins  unit  and  rubber  tube  aoniwatioa  tor  Intaka  ud  vutlot  of  Bnlin*  lolutioa.  (Oii»- 
thiH  aiie.) 

The  rectal  tips  shown  in  Fig.  52  arc  made  in  four  mzcs,  arc  sclf- 
refainuig,  ami  admit  a  rectal  tube,  as  shown  in  Fig.  53;  thu.s  tlie 
saline  solution  can  be  discharged  several  indies  into  the  rectum. 
They  prevent  leakage  b  proctoclysis,  llie  Iiirgcr  azes  are  for 
patients  with  rrla-xcd  sphincter,  as  in  advanced  peritonitis,  shock, 
severe  toxemias,  etc. 


Pro.  61. — Self-rnlniiiinit  nvM  lipt.  innHe  in  (uur  nten  'A  linrd  rubber,  with  oponina 
thnnigli  Doutvr  to  admit  a  nit  rubbM  reutal  cal^otec.  Anwtioiui  dn,  No.  IB.  (On*- 
third  dao.) 

Fig.  .M  sliows  a  screw  clamp  which  is  placed  on  the  ntbber  tubing 
beliiiid  tlic  glass  tube  connection  to  catlicter,  tc)  regulate  tlie  flow 
of  water.  It  uiny  !«■  applied  to  any  part  of  the  tubing  without 
disturbing  the  apparatus  while  in  use,  and  is  left  wide  open  when 
the  gravity  method  is  used. 

'  Joumul  o(  tlig  Aiovrlcui  Modlcal  Aawalatlon.  Novorobor  10,  ISOS,  r.  IStS. 
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The  electric  lieatiiif;:  nrriingeiiient  is  Uie  elcftuest  luiil  thu  most 
satisfnctory  (FigH.  55  and  511);  it  rcfjuircs  little  or  no  attejition 
when  once  i)tarte<),  anil  can  W  placed  in  the  bvtl  with  the  putiuiit. 


•MowiplUiod  tv  mrrdy  ilTnwina  fjitliiiiHi  ihruuuh  tu  (losiccd  lotiH'li.     (OnO'lmlf  aita 
ti  lu^BM  TMWI  Up.) 


Fte.  U.— M«(al  ttimpnsKir  >ad  urow  to  ro^ntlatu  llii?  How  uf  the  Murpliy  drip. 


Vm).  U. — Bloolrtp  huatiiuc  unit  with  sookci  outiiicctiim  nnd  Ion  foot  ot  oord,  Th(* 
wit  >■■  tw  OMd  trilli  oltlier  allvniatinK  or  illrcPt  mrroiit,  IDS  tu  13H  vull«  (««■  Tit. 
M).    (DmMlilfd  tim.) 


TIw  Knni4'  nviitltt  eun  be  itbtuiiieit.  howevrr,  where  i^eefririty  is 
nol  ntniluhle.  lis  in  niml  districts  or  in  hmneii  where  onlv  jjas  is 
At  biiMl.  hj-  tiaing  »  Buiiseii  bitrner  or  mi  alcohol  lump  in  connection 
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vith  the  lientiiifc  cliam)>er,  wliidi  is  then  placed  on  n  scnal)  table 
alongside  the  Iwd  (Fif^.  57  and  58). 

A  simple  and  inexpensive  ^las^  npparattis  (Fig.  59)  h»5  been 
devistd  to  be  attached  to  iin  ordinary  fuiuilain  syringe  fur  regulat- 
ing the  flow  of  water  by  allowing  it  to  drij),  'I'he  tubing  of  the 
fnuntuin  i<yring(-  bug  i^  iitlticlu'd  ut  tt  and  it  short  strip  witli  rectal 
tip6  at  exit  <l.  The  niinilier  of  droi>s  per  minute  can  be  regiilate<l 
by  the  screw  (*)  on  tlie  eoinpresMor. 


Fici.  SO. — Elpplnr  bnrilpr  in  .  .i..r  iiji.n,  showiiip  it  t-tnpprly  r-pm.ertpil,      A  ahort 
glflM  lillJO  poun.'i  I-  !■  iMm-iof  to  niblirr  lilbmc-      (rabfcchl.) 

^'oung'  suggests  an  apparatus  for  continuous  proctoclysis  that 
is  simple,  practical  and  inexpensive.  The  chief  didiouUy  ui  the 
management  of  contbiuous  proctoclysis  lies  in  the  maintenance 
of  the  temperature  of  th«  solution  at  a  unifonn  degree.  'ITie  pos- 
sessor of  a  "thermos"  flask  is  provided  with  a  simple  means  of 


'C 


Fio.  57.-11,  , 


h  ii  :<<r  !ilijo!u)l  or  Bunun-burnor  flame  with  TCffulalitiiE  piiCoti.     For 
.  ii .  It"'  i-iirieiit  U  uot  nvailalilo  (»oe  Fi((.  68).     (Ono-iUrd  ««■.) 


ovcovomtng  this  difficulty  (Fig.  60).  All  the  additional  apparatus 
necessary  is:  a  U-shapcd  piece  of  glass  tubing  with  one  ann  long 
enough  to  reach  tlie  bottom  of  the  flask;  three  or  four  feet  of  rubber 


'  Th«  Lanoxt,  November  IV.  IfilO.  p.  KIT. 
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tubing  attwhetl  to  one  vnd  of  tlie  fians  ti]I>e  and  connectoi  witli 
the  vathetor  1>y  tliv  othvr;  iiitd,  lu^tly,  sonic  mi-uiis  uf  liinittnf;  the 
Sow,  surJi  as  a  metal  comprpssor  on  the  nibber  tube.  Tlie  flaak 
I"*  filkti  witli  tlie  solution  nt  a  ti-iiiiwriiturc  u  tvw  (It-gri-w  above 
that  at  which  it  is  desirwl  to  athninister  tlie  injection,  and  sus- 
pended two  or  tlirvc  feet  nbovu  the  patient's  bed.  The  fluid  i» 
then  run  off  by  siphonagc  and  the  flow  re^ilatcd  by  the  metal 
HMnprcsMor.  The  temperature  of  the  suhition  will  rvmaiii  at  a 
practically  unifi)nn  level  while  the  bottle  slowly  empties.  At  the 
rate  usuully  advised — namely,  one  ilrop  per  second — only  225  Cc. 
(7)  ounces)  arc  wwd  per  hour,  so  that  a  pint  thennos  fla.sk  will 
eontain  inifRcinit  solution  to  lust  two  hours. 


A  •ttort  rI*'"  tube  connccu  CAtheter  to  rublw  tulkiiit.     (t^Lmolit.) 


h 


MedicaincDbt  and  nutrient  cneniata  can  be  introduced  into  the 
m-tum  at  will  by  protoelj'sis.  The  addition  of  20  per  cent,  of 
psjMHiugar  not  only  ailds  ^ivatly  to  the  nutrition  but  also  aMiat:( 
in  tho  ^MOfption  of  other  imtrient  subHtanees. 

Xatrlrat  Cn«ni«ta. — It  is  now  known  that  nutrient  cnemntn  are 
not  <-oniplctcly  al>M>rbe<l  by  the  rectmn  or  colon,  aiul  tlie  dcf;Tee 
o(  a)>.<K)q>tion  and  assimilation  declines  a.s  the  period  of  rivtal 
fteding  is  extended.  When  it  b  necessary  to  adiuiiibtcr  nutrient 
CDCiDaU,  the  colon  should  be  thoroughly  cleansed  e\-ery  day  by  an 
injectiiiii  ennsisting  of  a  liter  (quart)  of  water  and  a  tvaspoonful  of 
Mlt,  administered  early  in  the  morning.  Hertal  alimentAtion  may 
bv  given  an  hour  later.    The  nutrient  enema  Ls  best  injected  by 
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means  of  n  fountain  or  Davidson  syriiiRc,  or  a  plain  hanl-rubber 
piston  syrinRc  and  a  sott-nibbcr  rectal  tul>e  which  is  introduced 
into  tlic  antis  tliree  to  five  inches.  The  enema  (5  to  10  ounces) 
shoulcl  be  given  slowly  and  with  very  little  or  no  force,  in  order 
to  pre%-cnt  pcristahis,  which  would  n-sult  in  cinptyinf;  the  lowt-r 
bowel.  After  the  lube  Ls  with<Irawn  from  tlie  rectum  the  patient 
should  be  requested  to  lie  ciuietly  ami  to  endenvor  t<i  retain  tlie 
enema.    Three  to  five  such  encmata  may  be  administered  daily. 


I— « 


«^ 


Via.  GS. — Glui  BttBdbmoDt  lor  proctool>-siB.     n,  sliun  tubs:  b,  kIoih  droppor:  c.  i^aia 
nonia ;  rf.  Rtnaa  tmil  for  rocttU  tuU) :  *.  CDiiiiirmaor- 

Whoi  enemata  are  continued  over  a  lonfc  i>eriod  of  time  it  is  advis- 
able to  wash  out  the  rectiuu  at  least  once  a  day  with  warm  water, 
sonpsufU,  or  boric  acid  solution;  by  this  means  all  foreipi  matter 
is  Rot  rid  of,  feces  dislodKcd,  and  nnieus  and  any  remains  of  former 
enemata  washed  away. 

The  n^K'tmn  and  colon  will  not  digest  ordinary  fwxJs,  but  there 
arc  certain  encrgj'-pnxlucint:  substances  that  can  l>e  absorbed  when 
pven  as  nutrient  enemata.  No  attempt  should  be  made  to  give 
undigested   proteins.    'I'he  aniiiioadds    should    be  derived   from 
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■rdfifially  diKc^stcd  meat,  and  the  vitamin  should  be  obtainnl  from 
pwicrtus.  ll  slioiiki  not  be  forgotten  that  alcohol  Je  an  cncrgj'  fowl 
which  can  be  utilized  in  rct-tal  fifdiiifi.  but  it  must  n(it  l»e  given  in 
);iv«lcr  conurutration  tLan  5  p^r  cent.  The  composition  of  a 
nutrient  enenui  that  can  be  easily  absorbtKi  and  duly  utilized,  with 
ui  mci]gj'  \-alui-  of  750  calories,  lit  as  follows: 

tiro,  or  Co. 

Glucow 50  0 

Alcohol 50  » 

t'Alcium  i^hliirid 0  3 

Sodium  bicarbonali^ 3  0 

Sodiuni  d-ilund 4  0 

AininnariHi'  nnd  vitamins  a»  much  a«  deeired- 

DisiJled  «al«r  to  maks 100010 

(H  this,  400  or  500  Ce.  is  to  be  given  ttirev  tiniui  daily. 


/- 


Fki,  to. — ThonntH  prootoclyiis  appamtuB.  n,  auiidl  llwrmu*  Iwtlti-:  b.  tJ-^baped 
■!«■>  tuli*;  t,  nihbvr  tiitilnjc;  J.  itliun  itiiii>p''tiuii:  «,  nolhotor;  /,  tnotnl  rmiiuui—iii  lo 
twtiUit/l»  ttow;  v.  ItMilticr  alrnp  Ui  bane  thcnuos  bottle  to  fool  of  botl. 

A  bi:ge  DUiubtT  and  variety  of  nutrient  enemata  have  been  demised. 
Those  mort  oouunonly  used  and  shown  by  experience  to  be  most 
satisfactory  arc: 

Glucoee  or  grape-sugar.  A  groat  number  of  calories  may  be 
introduced  by  this  mean.'^  To  i  liter  (1  pint)  of  nonnal  saline, 
£0  (im.  (I)  otmces)  of  dextrose  may  lie  adde<).    I'liis  makes  a  10-per- 
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ceDt.  solution.  This  quantity  can  be  introduced  every  sa  hours 
jHoctocIysis.  In  twenty-four  hours  the  patient  would  reodve  1 
calories. 

Moritz  recommends  15  Gm.  (Sss)  grape-sugar,  the  same  quarn 
of  malt  extract,  100  Cc.  (Jiij)  milk,  6  Ghn.  (3 133)  common  sail 
wineglass  of  claret,  and  2  or  3  ^^s- 

Of  peptones  or  propeptones  in  the  market,  about  two  or  th 
ounces  dissolved  in  ^  to  eight  ounces  of  water  may  be  injecb 
The  different  beef  juices  may  also  be  diluted  with  water  and  inject 
in  corresponding  quantities. 

Six  to  seven  ounces  of  milk,  one  or  two  raw  ^gs  wdl  beateo  i 
in  the  milk,  one  teaspoonful  of  powdered  sugar  uid  one-third  of 
teaspoonful  of  common  table  salt,  make  a  nutritious  en^na.  Ftt 
creatin  may  be  added  to  fadlitate  assimilation  (Einhom). 

Boas  recommends  eight  ounces  of  milk,  two  yolks  of  e^^  «■ 
mon  salt,  one  tablespoonful  of  daret,  and  one  teaspoonful  tA  Sm 

The  nutrient  enema  recommended  by  Ewald  consists  of  ' 
Gm,  (3x)  of  wheat  flour  stirred  up  in  150  Cc.  (3v)  of  tepid  w»t 
or  milk.  To  this  mixtiu«  are  added  one  or  two  ^gs,  3  Gm.  (' 
grains)  of  sodium  chlorid,  and  50  to  100  Cc.  (Jiss-iij)  of  a  15- 
20-per-cent.  solution  of  grape-sugar;  the  whole  is  thorou^^y  bot 
up.     Claret  may  be  added  as  required. 

for  hospital  practice  Strauss  recommends,  chiefly  on  the  gnu 
of  economy:  S  ounces  of  bouillon,  1  ounce  of  alcohtd,  1  ounce 
grape-sugar,  2  yolks  of  eggs,  J  teaspoonful  of  sodium  dJorid,  2  oi 
tablespoonfuls  of  gum-arabic  mucita^. 

Leube  employs  enemata  consisting  of  well-chopped  meat  (5  ounce 
fresh  pancreas  (2  ounces),  and  I  ounce  of  fat  (butter),  all  thtvougl 
mixed  with  about  6  ounces  of  water. 

Should  the  patient  experience  difficulty  in  retaining  an  ene 
administered  as  advised  above,  10  drops  of  ample  tincture 
opium  may  be  added  to  each  enema.  The  0{Hum  has  a  quiet 
etfect  upon  the  lower  bowel,  allaying  any  local  irritabili^  tl 
may  exist.  The  addition  of  opiiun  to  the  enema  has  also  fai 
recommended  for  its  influence  upon  the  nerve  omtrol  of  thirst 


CHAPTER  XII. 
m'DROTHERAPEUTICS-MINEUAL  WATERS. 

BTDRIATIC  AND  THERMIC   TEEATMENT. 

BnsontEnAPEmcs  constitutes  an  important  part  of  tbo  tivat- 
f/  disesses  of  the  di^^tivc  orgni):s.  Wnter  iit  e:i3cntiiil  to 
of  all  the  phv-siolo({ic  riiiirtions,  In  fact,  it  ranks 
Bong  the  theni|)eutic  n-suur(i-:<.  It  uuiy  be  u^u)  a.s  ei  tlrink, 
ll^y,  for  lavage,  or  as  a  douche,  and  externally  in  baths, 
■'Ihaoi.-'t  niltbing.  and  slapping. 

In  litt  use  of  watn-  as  a  therapeutic  agent  the  phytudan  should 
nciJEiHy  to  mind  tlH-  n^iJt£  t»  be  uttaiui-d.  Cold  watiT  appliod 
tmij  abould  ha\'e  a  stimulating  eirect,  as  shouni  hy  tlie  skin 
■Smu  In  pathulogic  conditions  of  the  stomach  and  int«stinc, 
f  iciiouhis  shoiiM  be  moderate  in  eharacter.  Weak  stimuli 
rf  tu  iiierpasc  vitality,  whik-  stroiiijer  ones  have  an  inhibitory 
Kt  The  ph^'sirian  shoiikl  exercise  great  precaution  in  the 
KDCDt  of  (igrsliw  Msra  complieatctl  with  anemia,  nervousness, 
'dtUity.  In  moist  nibbing  and  slapping,  tlic  watvr  should  be 
b»  body  traipt-ratuiv,  care  htAafi  exercised  to  avoid  imdue 
>^  to  aensttive  palieiits.  I'lie  temperature  of  Die  water  siiould 
?  hm  85'  to  60°  F.  The  wet  nib  »  best  given  early  in  tlie 
■ttng,  inasmuch  a^  the  skin  n-aets  be^  at  tliis  time,  owing  tu 
tlw  that  it  is  unifonnly  heated  on  rising,  llie  patient  sliould 
■J  barefooted  on  some  non<-onducting  substiinee,  such  as  a 
(toT  carpet  or  a  cork  mat.  A  large  linen  sheet  wrung  out  of 
to  K  the  pcoper  temperature  IS  placed  about  him  by  the  phy- 
■n  or  attendant,  who  then  proceeds  to  rub  vigorously  hi»  hack, 
^  tod  legs.  The  putk-nt,  meanwhile,  assists  by  nibbing  tiie 
■  Btd  abdomen.  In  a  few  moments  this  sliould  lie  fullnwed 
« Igreublc  feeling  of  warmth.  The  patient  slmuld  be  drietl 
■n^y.  and  should  eitlier  nst  for  half  on  hoiu*  or  take  a  sliort 
Ll«forvbrrakfa:;t. 

'^  "rub-off"  is  made  as  follows:  The  patient  elevates  his 
>%  and  is  wrapped  quickly  into  a  moist  linen  sheet — one  comer 
•fciA  ia  damped  by  one  lowered  ami  while  the  sbwt  is  wound 
■tod  to  overlap  it  and  is  clampal  under  the  other  arm  also. 
t  bwd  is  then  wrapi>ed  around  tliu  patient's  trunk  so  that 
AouMcrs  arc  eovcrod.  Energetic  rubbing  and  beating  are 
noed  by  the  attendant  with  the  palm  of  the  hinid.  As  soon  a.-t 
[(wttcnt  expericni-es  a  feeling  of  warmtl]  he  is  released  from  the 
rul)b»l  dr}-.  In  tlie  absencf  of  an  attendant  the  patient 
dry  himadf  by  rubbing  vigorously  with  a  Turkisli  towel. 
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Should  the  skin  reaction  foUowing  the  use  of  the  wet  pack  not 
be  Well  morkwl,  Ix-furv  Miiofher  trt-ntmciit  the  lempernture  of  the 
patient  i^oulcl  br  raised  eitlier  by  moderate  exercise  or  by  a  dry 
rub.  If,  after  this  procedure,  the  cold  rub  fails  to  bring  about 
a  skin  reaction,  it  sliould  l»e  omitted;  better  sponge  the  patient 
olf  with  water  »t  a  temperature  agreeable  to  hia  sensilivene»M — 
tliree  parts  water  t<i  one  of  vine^iar,  or  one  part  alcohol  to  two  of 
water,  may  be  uaetl.  The  bath  may  be  given  by  applying  tlie 
mixture  to  the  whole  Ixxly  Ijefore  attempting  to  drj',  or  a  portion 
of  the  body,  an  ami  or  a  lep.  may  l>c  bathed  and  then  dried,  and  so 
on  until  the  whole  Ixxiy  liiis  particiimted  in  the  operation. 

Half  Badia.— ^^llat  are  known  as  half  baths  have  a  favorable 
Mid  stimulating  elTcet  upon  the  nen'ous  system.  Hie  imtient 
sits  in  a  bath  tub  in  which  the  water  at  W  P.  reaches  as  hiRli  as 
his  umbilicus.  In  treating  more  robust  patients  the  temperature 
of  the  water  may  be  as  low  as  S2°  or  77°  F.  The  patient  sJinuld 
immerse  himself  to  the  neck  in  the  water  and  return  to  the  atting 
pasture,  Tlie  attentUint,  assisted  by  the  patient,  proceeds  to  rub 
the  latter  viRorously,  The  whole  bathing  process  should  last  about 
Uiree  or  four  minutes,  during  which  liioe  the  patient  should  be 
active.  On  fitepping  out  of  the  tub  he  is  covered  ViHth  a  drj-  sheet 
and  rubbed  dry  while  either  dtting  on  a  chair  or  lyuig  in  bed. 
The  bath  may  I)e  followed  by  moderate  exercise  or  by  rest  in  the 
re<-urnl>ent  posture  in  bed.  The  [)attenl  sliould  espericnee  a  feeling 
of  comfort  utter  each  treatment. 

The  halt  bath,  so  called,  may  be  varied  in  scveraJ  waju  The 
patient  may  sit  for  five  to  ten  miimtes  immersed  to  the  neek  in 
water  at  a  temperature  of  84°  to  90°  F.  Then  tlie  water  is  allowed 
to  flow  out  of  the  tub  until  it  is  at  the  Iwel  of  the  piitieot's  umbili- 
cus, when  the  attendant  liegins  to  nib  him  and  sprinkle  him  with 
water.  The  half  liath  may  be  made  even  more  intense  and  stimu- 
lating by  allowing  ci^ld  water  to  flow  into  the  tub  during  the  munip< 
Illations  of  the  attendant.  In  all  these  procedures  the  head  should 
not  lie  allowed  to  tiecome  wet. 

Cold  Entire  Pack. — What  is  known  as  the  cold  entire  pacrk  pro- 
duces a  ^linuilating  and  refreshing  elTeel  when  it  is  cmploywl 
under  projJcr  conditions,  A  large  flannel  blanket  is  spread  u]ion 
the  lied  or  eoucli,  nnti  over  it  a  sliirf  which  has  bit-n  dippi-d  iuto 
water  of  alwut  .t()°  to  fiO"  F,.  and  which  remains  fairlj'  saturated 
with  it.  After  tlie  tnorntug  evacuation  of  the  bowels  and  bladder 
the  patient  is  packed  into  the  sheet  and  blanket  so  that  Ins  ,shoulders 
and  arms  are  included  in  the  folds.  A  stimulatbig  effect  is  produced 
by  remo\ing  the  pack  as  soon  as  the  reaction  sets  in.  To  prolong 
the  duration  of  the  pai-k  U-yond  this  ptnnt  produces  a  quieting 
effect  upon  the  patient,  so  that  sometimes  he  l)ecomes  drowsy  and 
has  a  desiiv  to  sleep. 
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Should  ihv  il«iir«1  n-action  not  take  place  after  the  roM  or  wet 
ru)i,  this  operatimi  may  be  prcfc<l«I  bj-  the  cold  p»ck  imtil  the 
body  IxfoiTM-s  suflii-iciitjy  warniod. 

In  this  mode  of  IiydnilhcraiJeutii;  trciitnient  of  pntiejits  witli 
gastro-iiiti'stiiiid  distiiM-  we  note  at  first  a  slnwiiiR  of  the  temporal 
pube,  which  soon  returns  to  the  normal  rate. 

To  avoid  h>'pfreinia  Lii  tlie  head  or  in  the  region  of  the  tieart, 
cold  rompresses  may  Ite  applied  to  the  lirad,  or  iJic  cixtliiig  appa^ 
ratus  of  l*-itor  (l-'ijt.  01)  may  \k  apjilietl  over  the  region  of  tlie 
be«rt. 

Wtnn  Bntirft  P«k.— By  employing  lukewann  water  in  our  liydro- 
therapeutic  treatment  we  may  obtain  a  sedative  dTect.  The  Wood- 
preGstm-  ditninishe^.  uiid  wilh  tJic  dilatation  of  the  bloo<lvciwels  the 
painful  symptoms  are  allevliitcd.  The  jULtient  Kxoiii«*  quiet,  and 
sleep  ensues. 

In  the  prolonfied  warm  entire  pack  the  patient  is  paekod  in 
dotha  which  have  been  dipjHid  into  water  of  from  fly'  to  lOd"  F. 
■Sinre  the  clothit  cod  off  rapidly,  tlus  pack  mu.st  be  aitministered 
quickly. 

ProloDced  Baths. — ^Tlie  prolonged  lukewann  full  bath  acLs  as  an 
agreeable  scdalive  and  hj-pnotic.  The  tenijXTature  of  tlie  water 
nhoiiUi  Ik-  iji  the  neiRhborhood  of  95°  F.  The  patient  should  be 
ripiace^l  ui  a  conifortabli-  pn^ttioii.  preferuhly  recliiiui)j.  The  water 
ahoukl  reach  over  the  shoulder?.  The  duration  of  the  bath  sliould 
be  from  five  to  twenty-five  miimtes.  Should  tlie  bath  be  more 
protracted,  care  mtut  be  taken  that  ihc  water  does  not  cool  otT 
too  mueh.  Any  kirol  of  exertion  is  to  be  avoided,  Ixith  before  and 
afler  the  bath.  \Vheii  the  end  d«ired  is  the  induction  of  sleep. 
the  tepitl  bath  is  tjest  employed  toward  evening  or  iuimediately 
before  retiring. 

The  prolonfcetl  baths  may  be  medicated  by  the  addition  of 
various  ehoiiical  ugeiits.  Sodium  rlilurid  may  be  used  witli  tlie 
water  to  make  a  1-per-ccnt.  or  2-per-ceiit.  solution.  Cartjon 
ilioxid  at  times  exerts  a  iK-nefici&l  ijifluciice  upon  nervous  jiatients. 
Ute  carbon  dioxid  bath  may  be  prepare<l  in  private  hornet  by 
the  eonibiiiution  of  sodium  bicarbonate  witli  mineral  acids  or 
with  aeetie  acid.  Oxjgen  batlis  arc  l>ejiefi<iiil  in  the  treatment 
of  iM-nous  <l>'s))ei>sia.  .Such  baths  arc  prepared  b,v  adding  sodium 
iwrbttrale  and  a  manganese  salt  to  the  water,  the  sodium  iierborate 
i>eing  broken  up  by  the  niunt;unt-sc  salt  in  the  presence  of  water, 
with  the  lilteration  of  oxygen.  The  immersion  of  the  body  in  such 
an  ctfervescuig  solution  gi\'es  a  powerful  impetus  to  the  nervous 
iBystem.  Many  jralients  fiml  the  tulilitinn  of  25()  to  .WO  grams  (J 
lo  1  imuwl)  of  piia-u«>edle  extract  to  the  bath  very  agreeable,  but 
the  goo«I  effwt  is  pru1)ably  largely  mental. 

Indicatiens. — The  ijidicutiotLs  for  hydrotherapeutie  treatment 
in  dLst-iLio^  of  the  digestive  organs  are  not  always  clear.    In  a 
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general  way  hot  applications  tend  to  the  diminution  of  pain 
have  an  antispasmodic  effect;  cold  applications,  on  the  other  haix^ 
stimulate. 

Compresses.— Hot  compresses  in  the  form  of  poultices  are  w^j 
known  to  the  laity.  To  prepare  a  maahed-potato  poultice,  vtuxd 
is  one  of  tlie  best  forms  of  cataplasm,  freshly  cooked  potatoes  ajra 
placed  upon  a  piece  of  cheesecloth,  a  portion  of  niiich  is  folded 
in  the  funn  of  a  sac.  This  bag  may  be  closed  by  means  of  safet.> 
pins  or  a  fen'  stitches.  The  potatoes  are  crushed  with  a  woodeEi 
roller,  after  which  the  poultice  ia  ready  for  use.  This  poultice  is 
not  only  the  cleanest,  but  retfuns  its  warmth  longer  than  any  other. 

Liiisced  pot/lfices  are  made  by  boiling  the  linseed  m^  to  s 
thick  con^tency.  The  mass  is  then  folded  into  the  cloth  sxxd 
used  in  the  same  manner  as  the  potato  poultice.  The  linse^^l 
poultice  is  not  so  satisfactory,  owing  to  the  fact  that  it  adlieir«s 
to  the  parts  and  is  apt  to  undergo  acid  fermentation. 

It  is  hiuxlly  necessary  to  say  that  cataplasms  should  alffa.3^^ 
be  u])plied  hot  and  of  sufficient  size  to  cover  the  portion  of  tfc*® 
alxlonien  uivolveti.  To  secure  the  desired  effect,  two  poulticr^^ 
should  l)e  prepared,  so  that  one  may  be  in  the  steam  bath  wh^*-^ 
the  other  is  doing  duty  on  the  patient.  To  maintun  the  he£^^^ 
«loublc  Iwilcrs  are  verj'  convenient.  The  cataplasm  is  placed  ^^* 
u  tniy  with  a  iwrforated  bottom  held  above  the  water  le%'el  in  tl^^^ 
boiler.  Tlic  water  may  be  heated  by  a  ^iiit  lamp  or  other  mear^^ 
so  that  tlie  ix>ulticc  when  not  in  use  is  subjected  to  the  action  o 
steam.     The  ajtparatus  should  be  kept  covered. 

Hfjit  nui>-  U-  applied  to  the  abdominal  region  by  means  of  ho*" 
towelii,  or  lieated  plates  well  WTapped  in  cloth.    The  flat  stomach-^ 
iMittle,  of  ulimimtm),  rubber,  or  zinc,  is  of  practical  value.    Flat  - 
nibWr  Kittles  or  boxes  filled  nnth  some  chemical  substance  ate 
(tbtjiinable.  wlucli.  after  being  subjected  to  the  action  of  boiling 
water  for  fiftwu  minutes,  will  retain  their  heat  for  SCT'eral  hours, 
Kltvtric  wanning  i«uls  and  elcctrothennic  botUes  are  of  more 
itwnt  iuveinioii,    l.eiter's  tubes,  (Fig.  CI)  are  made  of  tin,  aliuni- 
nuni.  or  hanl  ruMx-r;  they  are  pland  uptrn  the  abdconen  of  the 
IKnifUt,  ;nid  hot  w:iter  is  allownl  to  run  tfarou^  the  coil.    The 
ek^-trotlicrinii'  lH>ttle,  eltvtrii.-  wanning  pad,  or  Letter's  ctnls  may  be 
(>u)VtTittl  into  inoi^t  hot  t\>nipTi>sses  by  oica^ng  them  in  moistened 
folds  of  I'loth.    Tlie  ti-uii>tTatiuv  of  the  hot  cataplasm  must  be 
nuylitii>l  ai%\^rilini:  tt>  tlu'  nHiuirements  of  the  patient's  comfort. 

Wlifu  hot  latapliisius  sm-  uhxI  for  a  long  period  <A  time,  fw 
iiistiuuv  iu  p)>trii'  iiiivr,  the  skin  over  the  h\~pi^astric  region  should 
Ix'  thoMUghh  tleansol  with  st\ip  and  wTtter  and  weak  bicUorid 
solution,  iuul  .1  piiw  of  tlsuuiel  or  linen  laid  over  the  parts  and  made 
stvutv  !>>■  !u^lu-si^■e  i>laster.  Thi#  lonns  a  ba^  for  the  hot  com- 
pr»>ss.     In  tliis  wa>  blisters  fn>ni  lii\»t  may  be  a%"oided. 

'Ilie  I'ruffr.tz  'sv:.iii^(  is  applitxl  luobt.  and  either  hot  or  coM, 
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J  Ihil  it  pwAuces  a  h>T>ereinic  comUtion  of  the  skin.    TIk"  nppli- 

[nlMi  o(  tins  V>aiH]agc  b  aci-ouiiMuiiul  by  mi  agreeable  fecliiig  of 

]  Timth.   Tbe  effect  Is  sedative.  aimlResic.  and  frequently  ii.v])!^!!©. 

ilk  I'ricsiute  buidaev  consists  of  a  towi-l  folded  several  times, 

^gA  b  wtrm  water,  luid  nTiuif;  out.    This  is  pLiu-vd  over  tlie 

I  Moxii  and  covered  by  oik-d  silk  or  guttiupcrdm,  with  a  flannel 

Kgder  to  nlMn  it  in  plaee.    This  bandage,  which  should  be  suffi- 

oraliy  ii|^[t  not  to  slip  dowii,  is  adjuster]  at  night  and  allowed  to 

mniin  <iii  ihe  pniicnt  until  morning.    jMcohol  (.'iO  per  cent.)  has  a 

■nv  vtimiilating  elfwt  than  wstcr. 


Fn.  ai^-Osilnl  tuUiig-     (Leitor.) 

Inliietrmtment  of  ncn'ous  diseases  of  tlieRaHtro-intestinal  trairt, 

IDtenihs  recommends  the  vox  of  coileil  tubing,  such  as  tlie  Ix-ttcr 

nlo^  apparatus,  in  whidi  water  at  a  temperature  of  .').'>^to  1:1^1°  I''. 

aUomd  to  circulate.    I'he  coiU  htc  intcrixusetl  between  moist 

am]  woolen  bandages  (Fig.  ftl). 

SDOCbts. — Doucbca  arc  often  applied  cxtenmlli'  witli  good  ctTcct. 

t  have  the  fan  douche  and  the  9o<nlIed  Scotch  or  interrupted 

A  somewhat  cumbersome  apparatus  bi  required  for  the 

PpScation  of  tlie  iHtter.     liMlh  this  apparatus  tlie  temiterature 

M}-  be  quickl.^'  ullL-matcd  from  100°  to  ^°  F.  and  un  interrupted 

of  water  ilirown  over  the  region  of  the  stomach.    We  obtain 
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by  die  use  of  Uiis  uppiinitus  not  oiily  altcmatv  contrut-tioti  ami 
dilatation  of  the  oHpillarieii  of  tlie  skin,  but  reflex  contrm-tioas  of 
the  alxldtiiuiul  iiiiis(-l(.-s  as  well.  A  stimulus  is  likewise  given  to  the 
peristaltic;  movemeiit't  of  the  intestine. 

K  MINERAL  WATERS.  ] 

An  extensive  thn^y  for  ilisL-u.scs  of  the  stomach  and  intestine 
is  provided  by  theso-call^l  niinwal-wnter  ciues.  bath  cures,  climate 
curra,  Hnd  sea  baths.  Mineral  ft-aters  are  Holutions  of  salts  and 
ftasea  in  water.  A.s  a  rule  the  solid  oomtitueut^  (salts)  are  present 
in  very  small  amomits.  In  spite  of  the  fact  that  these  water* 
■re  amoiij;  our  oldt»t  tlierapeutie  ag<rnts.  we  have  mucli  tn  team 
in  regard  to  their  phj-aiologie  action.  We  have  as  yet  no  wcU- 
d^tted  scientific  basis  of  procedure  in  regard  to  tlieir  ase.  Such 
investigators  as  von  Noordcn,  Popper,  I^roche,  Jaworski,  Boas, 
and  Wolf  Iiave  sought  to  pouit  out  tlie  ilircct  local  and  systemic 
effects,  but  their  rcsiilts  have  been  contra«iictory.  In  the  absence 
of  scientific  data  wc  nut^t  continue  to  ba-«e  our  ase  of  mineral 
waters  on  empiricral  knowledge,  controlled  only  by  what  wc  know 
of  their  individuiil  constituent*. 

The  gikscous  constituents  are,  chiefly,  carl«>n  dioxid  and  sul- 
plitircttwl  hydrogen.  Some  of  the  waters  are  riulio-aetive.  The 
solid  constituents  are  salts  of  sodium,  potassium,  nuigiicsium,  alumi- 
num,  cAlcium,  iron,  iudin,  broiuiii,  chloriii,  and  sulphur.  Some  of 
these  waters  have  a  piu-gative  effect,  some  laxative,  and  some 
diuretic. 

Classificatioti. — 1.  jVlkalinc  chloriii  wate-rs. 

2.  S«Hlium  chlorid  waters. 

3.  Alkaline  carbonated  water*. 

4.  remiginous  or  chah'beatc  waters. 

5.  Bitter  waters. 

Alkaline  Chlorln  Waters. — Waters  from  tJie  alkaline  eblorin 
springs  contain  principally  sodluiu  clilori*l,  so<lium  sulphate, 
scHlium  bicarbonate,  and  carbon  dioxid.  In  tlie  United  .States 
wc  have  Aronda<;k,  at  Saratoga.  N.  Y,;  Bedford,  at  Bodfonl,  Pa.; 
Berry  Hill,  Klkwood,  Va.;  Crab  Orchanl,  Kentucky;  French  Lick. 
Indiana:  (Jate  Springs,  Tennessee;  West  Baden,  Indiana;  Hot 
Sulphur  Spruigs,  Colorado;  (iibson's  Muieral  WcUs,  Texas;  and 
Ferris  Hot  Springs,  Montana.  To  this  class  belong  the  springs  of 
CarblHul.  Bertricli,  Marienliad,  Holiitsch.  Tarasp,  and  l-Vwizens- 
bad,  in  Eiunipe. 

Carlsbad  and  BcrtricJi  arc  warm  si>ring8.  ("arlsbod  is  especially 
famous  in  connection  with  the  treatment  of  diseases  of  the  stomach, 
liver,  and  intestine.  It  has  been  found  tliat  a  single  dose  or  «  few 
small  doses  of  Carlsbad  water  or  salt  will  excite  a  copious  secretion 
of  acid,  but  that  larger  doses  continued  for  ft  longer  period  of  time 
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may  ureatly  HiminLsh  tlie  secretion  of  gastric  juice.  Carlsbad 
watoT  slimutati's  the  livw.  dissolvi-s  mucus,  iiicrcases  the  peristaltic 
a^'tinn  of  the  stomach  ami  intestine,  and,  owing  to  its  warmth, 
tiiiniiiislH's  gastric  sfnsitivcrwss. 

The  individual  Carlsbad  springs  vary  in  temperatiLrc  The 
springs  with  moderalc  tMU[)eriilupcs  are  preferable  to  thone  witli 
lui^er  dejtrees  of  heat.  espe*ially  for  the  treatment  of  wloer  of  the 
gtomiu-h.  Tliesf  waters  are  valuable  in  the  treatment  of  chronic 
f^stritb),  especially  when  there  Is  a  ro|>i()iLs  secretion  of  mucus, 
and  ill  h>'peracidity  not  of  ncxvous  origui.  Tlie  employment  of 
small  doses  of  the  ver>*  hot  s|>rin)ts  in  catarrhal  affections  of  the 
bQiao'  pn5Ksge»  and  of  tlie  Kinall  and  krjjc  intestine  is  rccoinmended. 

The  ([nod  results  following  the  use  of  tlu^  f'arlshad  waters  are 
partly  due  to  tjie  exc-ellcnt  diet  prescribed  at  CarUhad  resorts. 

Sodium  Chlorid  Wat«ra.— In  ttie  L'liitetl  States  are  the  .Springs 
at  Itall^ton,  N.  Y.;  Hatliam,  Congress,  Kissingcn.  Sellers,  and 
Cbatnpion,  at  Saratoga,  New  York;  Colorado  Springs,  Colorado; 
Waastko  Springs,  I'lidi;  and  in  Canada  the  springs  at  St,  Catha- 
rines, Ontario.  In  Europe  are  the  springs  of  Kis.-ungen,  Homburg, 
Sndcii,  Wiesbaden,  I'yrmont,  and  Mcrgcntlicim. 

Sodium  chlorid  taken  after  a  meal  hjw  the  effect  of  inhibitui); 
hyflrochloric  acid  secretion  and  peptic  digestion  witJioiit  interfer- 
ing ui  aiij'  way  with  tlie  raotilitj'  of  the  ^twmwli.  Expt-riments 
with  sodium  chlorid  wstejs,  especially  KLssingen  and  Ilomhurg,  on 
patients  witli  gastric  aikI  intestinal  dlsniM-,  huvt;  sliown,  on  the 
contnu^',  that  in  cases  of  gastritis  with  subacidity  the  acid  secretion 
was  iiwroiMil;  while  in  li>qxTacidity  the  employment  of  sodium 
chlorid  waters  Is  frequently  followed  by  a  marketl  decrease  in 
the  h>'drocliloric  acid  secretion.  Their  effects  in  subacid  condi- 
tions seem  to  be  fairly  constant,  tliat  is.  stimulating  tlie  secretion 
of  free  liydrmliloric  neid;  but  observers  are  at  viu-iiiniv  regarding 
their  effects  in  h>*i>eraciditj'.  In  subacidity  with  profuse  mucous 
!«r(Tction  tiie  sudimn  uhlorid  waters  euuse  a  marked  diminution 
in  the  amount  of  mucus. 

In  eases  of  subacid  gastritis,  especially  in  their  incipieiio>',  the 
secivtion  of  hydrochloric  acid  ma,v  be  restored  to  normal  by  a 
course  of  trvatmcjit  with  the  stxlium  chlorid  waters.  To  obtain 
the  favorable  effect  on  tlie  gastric  secretion,  the  waters  (Saratoga, 
Kuvuiigen,  \Vi«dMulen)  should  be  taken  on  an  empty  stomach, 
and  the  patient  shoukt  refrain  from  partaking  of  food  until  the>' 
have  passi-d  out  of  the  stomiK'h. 

AQcatine  Carl>oiiat»d  Waters. — The  alkaline  carbonated  water.4  con- 
tain as  their  chief  l.-on^tiluel)ts  sodium  bioiurbonate  and  curbon 
dinxid.  The  principal  waters  of  this  class  in  the  United  States 
arr:  Alluuez,  (Jreen  Bay,  Wis,;  IV-erles-s,  Saratoga,  N.  Y.;  Vidiy. 
at  Saratoga;  Skaggs,  Hot  Springs,  Cal.;  Canon  City,  Colorado. 
In  Eiin^  are  Bilin,  Fachingen,  Neucnaiir.  Gic^ahilbel,  Gviluou, 
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Prcblau.  SalKbnimi.  and  \lchy.  Ohihk  to  tlie  faot  that  the^ 
wutiTs  coiitaiti  sodium  cjirbonatc,  thi-y  iire  iiKliciilixl  piirticuturly 
in  the  treatmRHt  of  hj-peracidity,  hyperseiTetion,  and  erurtatiojiJi. 
AfttT  a  cdiirw  iif  trcutruciit  wilJi  the  ulkiiluic  ciirboiiiitcd  watt-rs, 
particularly  Vichy,  an  inrrea-te  iii  the  niotihty  of  the  stninach  hjw 
Ix'ui  iHiIi'd.  It  is  iiniNirtjiiit  tliut  these  waters  Ix-  iMhrititLsteml 
wann,  to  leasfji  the  sensitivene^  of  the  stomach. 

The  alkaline  saline  wuten  contain,  in  addition  to  carlion  iliuxid 
an<)  bicarbonate  of  :^iuin.  small  quantitict  of  ^uxlium  chlorid. 
In  the  I'nited  Stati-s  are  I)eei>  Uwk  Springs,  Oswegu,  N.  Y.; 
Manitoti,  Manitoii,  Col.;  and  SheboyRan.  SheboyRan,  WU,  Tbey 
increase  the  secretion  of  gastric  juice,  and  are  indicated  in  chronic 
Rastritis.  slight  atony,  and  secondary  catarrhs. 

Ferruginous  Waters. — These  waters  eontttiii  bicarbonate  of  iron 
and  Milj)luiti-  iif  iron.  Thefemijiinimssprindsof  the  United  States, 
are;  Mardeln.  Marj'Ujid;  Itock  Enon.  Virginia;  Church  .\tuRi, 
Virginia:  (>«iisso,  >liehiEan;  Sparta  Mineral  Wells,  Wisctmsin; 
Kniitport  Wells.  MiihiKan;  Williut.  Oregon;  Mtllbon*.  Virgiiuii; 
UiM-kbridge.  Virginia:  Mono  Ijike,  Califoniia;  Bath  and  liedfonl 
Ahnn,  Virglniu.  In  Kiiro]K-  llicie  tin-  the  acid  iron  spriniw  of 
KIster  and  l-'raownsbiid.  anil  the  waters  of  Ueinenc,  llippoldsnu. 
Schwalbaili.  and  HartfeM.  Tliest-  waters  are  nseful  in  the  treat- 
ment of  chronic  ga.stro-intestinal  catarrh  ocrairring  in  anemia  and 
eblorrjsis. 

Bitter  Waters.  Bitter  waters  are  indicated  in  the  treatment  of 
discuses  of  the  stomach,  liver,  gall  bliulder,  tuid  uttestukal  discn-se 
when  constipation  U  j>re,sent.  They  inhibit  the  secretion  of  gastric 
juiec.  Their  use  is  coiitni-uidicatetl  in  gastric  iilirr.  Among  the 
bitter  waters  we  have  Ahilcna,  I-'ranz  Josef,  Pluto,  Voroniea, 
Arondaek.  Saratoga,  and  West  Batlen  Sprudel. 

Drinking  Cuies. — We  possess  but  a  vague  knowledge  conecniing 
tlic  mode  of  action  of  the  tlrinking  mineral  water  cures,  which 
^re  so  often  nndertakm,  and  frequentl>'  witli  good  results,  in  the 
treatment  uf  gastro-inte«(inal  disease.  The  hwieficial  effect  of 
pATticular  mbieral  water>i  has  generally  been  ascertained  empiri- 
cally. It  seeuus  imjiossiblv  to  clearly  ujiderstand  in  wliat  ))eciiliar 
manner  these  waters  affect  intestinal  disorders.  As  in  the  dietetic 
treetinent  (see  Chapter  VII),  so  witli  the  miiieml  waters,  the  pur- 
pose is  to  pro<luce  either  a  piu-gativc  or  a  constipating  aetion.  Tlic 
fonner  is  brought  about  by  acceleration  and  the  latter  by  retarda^ 
tityi  of  peristalsb.  Moreover,  the  waters,  to  a  certain  extent, 
produce  their  cHects  mechanically,  uia»nuu-h  as  tliey  wa.sh  out 
the  bowel  and  remove  the  mucus,  bacteria,  and  decomposition 
products. 

The  aetion  of  purgative  waters  is  most  easily  understood.  It 
may  be  slated  in  a  general  way  that  every  one  of  the  mineral  waters 
is  capable  of  exerting  a  purgative  effect  when  taken  cold  and  in 
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large  doses.  Th«  purgative  elTert  of  the  nlkaltiie  aWthiltMis  and 
tlur  ulkaliiie  chlori<t  niktcrH  ts  so  sliglit  tlint  tlicy  urc  not,  u^  a  rule, 
takai  with  tliLx  <>hj«-ct  iti  view.  Tliey  nuitaiii  larRt;  <|iiaiitities  of 
carboit  dioxi*!.  uhic-h  iii('rciLsc>K  tliv  pcri^tultitr  Hctinii  of  thv  stoiuiu-li 
ami  ititcstiiie.  The  Mitdiitiii  dilorid  waters  act  l»etter  as  purgatives, 
and  the  effect  is  always  more  marked  from  the  cold  than  from  tlic 
wann  sjtriiip*.  T)ie  bitter  waters  are  the  most  effefrtive  iJiirgative 
waters  we  jkjsscss.  They  resemble  cacli  other  in  their  notion, 
whieh  Lt  identical  witli  that  of  the  saline  salts,  sodium  sulphate  and 
magnesium  sulplmte.  The  pure  suits  arc  not  adapted  to  prolonged 
use,  betnjt  apt  to  induce  intestinal  catarrh  and  digestive  dlsturhanres. 
Th<-  MKliiim  sulphate  waters  are  well  lK>me  for  a  long  time.  Iiavc  a 
niililly  piu-giitive  action,  ami  in  small  doses  contrilmte  to  the  cure 
nf  c)ux)nic  intestinal  ciitiirrh.  Ixt-au^e  the  stxlium  sulphate  Is  in  com- 
bijiatioii  with  bicarbonate  of  sodium,  sodium  chlorid,  and  carbon 
dioxid.  The  thermul  springs  of  ('arUhad  arc  [lartieularly  famous 
becaiK*  of  their  gniMi  ctTeils  in  chronii-  intc.->tinal  catarrh.  Tlie 
(henual  springs  of  Hcrtrii-li  and  the  artificial  Ciirlsbail  salt  wrt 
similarly.  These  waters  and  salts,  taken  wann,  are  specially  indi- 
catitl  in  chronic  gastnc  ciktarrh  with  fu-L-otupunyu]g  const ijjation. 
They  are  likewise  indicated  in  chronic  catarrh  associated  witli 
diarrhea;  in  sueli  ensre,  however,  they  must  Ir-  taken  ui  siiiall  dose.'* 
and  as  hot  as  powiblc.  \\'hen  the  waters  and  salts  of  ( 'aHshiul  and 
Bertrtch  are  taken  cold,  the  purgative  effect  is  more  pronomiecd. 
Some  of  the  waters  contain  more  .sodium  sulphate  tlian  <"arUlwKl, 
and  arc  ciiiLsc([uently  atronglj'  piu-gativc,  especially  when  taken  ec»Id, 
llu-sc  waters,  tlierefi>re,  are  often  )»rtseribcd  bi  cjises  of  hemorrhoiiU 
anil  chronic  constipation  in  rohast  patients. 

Two  app<^ising  theories  are  main1ainv«l  lus  to  the  m<idc  of  action 
of  the  bitter  waters.  According  to  one  theory,  the  litjuid  form  of 
Uic  stools  is  caused  by  transudation  and  dilution  in  obetUciiec  to  the 
laws  of  o&mosis.  The  other  thcorj'  iLssmnes  that  the  dilution  of 
(lie  feces  LS  the  effect  of  an  incrciLsctl  iwtivily  of  Uie  gliuidtilar 
elemctits.  stimulatal  by  iminvved  (Circulation  of  the  blood.  Gen- 
erally speaking,  tlie  bitter  waters  arc  not  well  adapted  to  protracted 
ttsc;  tlieir  contuiucd  admbiistration  is  apt  to  cause  disturbances 
of  digestion  and  a  diminution  of  tlie  se<-retion  of  gaNtric  juice. 

I'urgative  waters  should,  as  a  rule,  lie  taken  in  the  momiiig 

on  an  empty  stomaih,  one  hour  before  breakfast.    Kodily  activity 

durmg  the  intcr\'al  is  an  adjuvant  to  the  efficacy  of  the  waters. 

A  ("arlshail  cure  generally  reqtiires  four  weeks.     Such  cures  may 

j  be  midertakcn  wpially  well  at  home  when  the  domestic  arrangements 

rptmiit  of  fulfilling  the  requirements  as  to  diet  and  rest. 

Purgative  mineral  waters  arc  able  to  produce  a  constijiating 
rffect  when  taken  ver>'  hot  in  cases  of  intestinal  catarrh  with 
diarrlH-a  or  with  alternating  <iiarrhea  and  constipation.  They 
have  a  decidedly  beneficial  effect  on  th«  catarrhal  condition,  and 
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thiiN  on  the  diarrhea,  improvuif;  the  fonn  of  the  feral  dlschu^ge. 
'Dm.'  other  »o<liiiiit  sulphate  sprijigs,  tlit-  stMlium  chlorid  wsters, 
and  under  certahi  conditions  the  alkalijie  rhloriji  acidiilotis  waters, 
o('casioiinll>'  lu-t  in  a  siiiiiliir  iitaiincr,  Peristalsis  may  also  be 
reduced  by  tJie  ealcium  and  ferniRinmis*  water*. 

I'hc  ferruginous  wateiH,  botli  those  eoiitaininK  carbon  dioxid 
and  tlinse  rontaining  sulphates,  are  employetl  in  casts  of  chronic 
diarrhea  iind  cjitiirrh.  es)jccially  when  the  patient  is  more  or  less 
anemic.  The  waters  eontaijiint;  laHum,  nm^m-siiiin,  and  sodium, 
kiio^^'n  as  acid  waters,  are  used  in  relaxed  conditions  of  tJie  mucous 
merobrane,  particularly  in  cases  diaratrterized  by  diarrhea.  Vcay 
obstinate  cjises  of  chronic  diarrhea  have  been  eiuvd  by  a  aojoum 
at  a  sprbig  rich  in  eaJcinm  bicarbonate.  The  ferrujriiiou^  waters 
increase  the  amoiuit  of  hetiioj;I()bin,  They  also  bicTea.se  the  appe- 
tite mid  reduce  ijitestijial  activity.  Such  waters  arc  excelleut  as 
tonics  and  valuable  in  the  treatment  of  diarrhea. 

Generally  sjM'akinK,  it  may  l>e  stiittil  thiit  niinemi  wat*r  Hrinldns 
cures  are  indicated  in  catarrlw  of  the  stomach,  biliary  passages, 
anr!  small  and  large  intestine.  Carlnba*!  waters  are  especially 
valuable  iji  these  conditions.  In  hemorrhoidal  i3iKeaM»  cold 
soditMii  chlorid  springs  are  tndieatwl,  while  m  elironic  diarrhea 
hot  sodium  chlorid  waters  and  the  Carls ba*I  alkaline  chlorin 
watefs  are  %aluablc,  (.'alciimi  and  ferruginous  waters  are  indicated 
in  diarrhea.  In  iiRht  forms  of  chrf)»ic  constipation  the  eold  stKiiiim 
sulphate  springs  may  elTcct  a  permanent  cure.  On  the  other  haiid. 
drinking  cures  are  usually  inclTe<'tive  in  all  grave  and  old  cases  of 
clironic  const  iiiatimi  or  chronic  cratarrli  imd  diarrhea.  Such  coses 
ahouki  lie  jilared  in  bed  at  home  or  ui  a  good  private  sanitariimi 
where  ttie  diet  is  regulated  in  a  projjer  manner  and  where  other 
curative  agencies  may  lie  utilized.  Home  ilrinking  ciuvs  may  be 
instituted  as  a  prelimuuirj'  trial  before  going  to  the  location  of  the 
springs. 

All  mineral  waters  shoiJd,  by  preference,  be  taken  at  tJie  springs 
tliemselves;  it  is  a  matter  of  experience  that  the  waters  affect 
the  patients  more  favorably  wlicii  tliis  is  done.  At  these  resorts 
the  patient  is  free  from  excitement  ajid  business  cares;  hli  sur- 
roundings, the  atmosphere  and  the  scenery  are  cfmiiucivc  to  peace  of 
mind,  ajirl  dietary  rrgulatinns  are  more  apt  to  he  faithfully  carried 
out  than  at  home.  Tliv  waters  may,  however,  be  taken  at  home  if 
A  sojoiun  at  the  springs  is  impossible. 

Ab  a  fimdamental  principle  no  s,vstematie  ntiiierul  witer  treat- 
ment in  gastro-intesttnal  disease  should  be  recommended  until 
a  diagnosis,  or  at  least  careful  examuiations,  including  a  thorough 
chemical  analysis  of  the  stomach  contents,  and  in  many  ea.ses  of  the 
feces  too.  have  liccii  made. 

Mineral  Baths,  Sea  Baths,  Climatic  Cures. — ttatli  cures  are  gener- 
ally combbwl  with  drinking  cures,  hut  Uicy  often  act  beneficially 
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nithoiit  them.  They  have  a  favarabli^  uifliience  on  tl-sme  meta- 
morphoeis,  the  attivity  of  the  skin  and  the  nervous  Hystem.  thus 
reflexly  rather  than  Hirertly  nioclifyinR  the  ^ii.stro-iiite»tiiuil  disease. 
Salt  and  mnti  batlis  have  been  foiuid  efficacious  in  the  treatment 
of  gastro-intestinal  affectioiift.  Waters  eonlaiiiiiig  enough  isodium 
efalurid  to  raise  tJicir  spocilic  gravity  are  d&itgnated  mU.  Batlis 
m  such  waters  are  of  three  kinds — weak  (I-  or  2-per-cent,  salt), 
medium  (up  to  l>  per  cent,),  and  stronB  (above  6  per  cent.)- 
Three-peivcent.  muieral  salt  i^ohitions  are  viuployed  for  buthing. 
Sea  baths  ha%'e  a  favorable  elTcct  m  iiiflammator}*  and  exudative 
pronsMS  of  the  stoinadi  aiiil  intestinal  tract,  as  well  as  in  cases 
of  chronic  pcritomtU.  Mm!  baths  are-  very  retentive  of  heat, 
conserving  and  prolonging  tlie  caloric  effect  upon  the  skin.  They 
act  locally  apart  from  the  general  stimulating  effect,  for  they  seem 
to  he  able  to  absorb  iiithuiiiiuitory  exudates,  IJjwn  tJiis  fact  depends 
their  value  in  irritable  conditions  of  tlie  stomach,  pyloro^pnsm, 
f^tric  uhrcr.  gastric  uetirosos.  and  intcstinid  adiiesions. 

Ma]iy  of  the  waters  are  radio-active  and  their  virtue  may  be 
due  to  this  fact.  It  is  assumctl  that  radio-activity  stimulates 
nietahollsm  and  exercises  an  influence  upon  tlie  internal  secretory 
glands.  Radium  is  a  very  luistable  element,  continually  dianging 
into  another  elementar>'  body.  Each  atom  of  radium  furnishes 
OIK  atom  of  helium.  Just  as  soon  as  helium  is  sliot  out,  the  atom 
radium  changes  to  a  gas  to  which  the  name  nuhum  eimmation  or 
niton  has  been  given.  Niton  is  a.  hvmdred  thousand  times  more 
active  than  radium.  The  calculable  value  of  a  radio-active  mineral 
water  depends  ihmhi  tlie  degree  of  its  radio-acti\ity.  It  has  alrouly 
been  foimd  that  iJicae  baths  are  definitely  eontra-in<iieate<l  in  i^aaea 
of  tubercuJosis  and  nephritis. 

Sea  bathe  are  indicated  for  patients  with  digestive  disturbances 
due  to  iiemusthcnic  conditions,  gastric  atony,  or  ptosis.  <'old 
•ea  baths  have  a  tonic  eifect,  due  largely  to  the  salt  they  contain 
and  to  tJie  movements  of  the  niivcs,  They  stimulate  giLstric 
iligdtHin.  NVeJl-nourbhed  patients  suffering  from  neuroses,  as 
well  as  tlic  anemic,  do  well  at  the  seaside.  Organic  uitestuial 
diseases  (catarrh)  arc  not  suitable  for  eitlier  the  seashore  or  the 
mountains,  for  t]»e  simple  reascm  that  the  patients  do  not  tliere 
obtain  tlic  proper  <Uet.  Every  case  must  be  dendcd  on  its  own 
owrits  when  a  choice  is  to  be  made  between  sending  a  patient  to 
the  seashore  or  to  ttic  mountains.  Generally  speaking,  patients 
of  sedentary  habits  arc  heller  olT  in  the  moimtains  than  at  a  sea.si<le 
resort.  It  is  self-evident  that  clunatic  cures  may  be  combijied  with 
tbe  drinking  cure. 

Change  of  climate  and  reddcnce  in  higli  altitudes  arc  most 
suitable  for  gastro-iiitestiiini  patients  who  are  likewise  suffering 
frtHii  mental  overwork  an<l  ner\'ousness. 


CHAPTER  XUI. 
MKDICATION  IN  GASTRIC  DISEASES. 

Hfdiochlorio  Add  ud  Pepsin.— Mytlrtxhluric  ooid  hns  nlways 
been  rpgarded  aa  an  available  therapeutic  agent  in  the  treatment 
<if  cerlniii  fonns  of  gastritis.  cspiTially  those  characUTizctl  by 
deficiency  of  at-id  secretion,  riiniciana,  however,  have  lieen  at 
variance  in  re^wrd  to  the  (luantity  that  shuuUI  be  luluiiiilstercd. 
Some  have  doubted  the  advisability  of  giving  it  in  certain  fnrmii 
of  sidwcidity.  ninintnlning  tliat  in  subacid  conditions  pepsin  is 
always  present  and  that  the  ther^peiitic  requirements  of  the  patient 
can  \>vti  be  met  by  a  carefully  selected  dieUir>'.  A  small  minority 
greatly  restrict  tJie  administration  of  hydroclilnric  acid  while  at 
the  same  time  tliej'  abandon  the  use  of  jx-psin  idtogctlicr.  They 
argue  that  artificial  aid»  to  digestion  are  not  necessar.',  and  that 
their  linbttufll  use  is  to  u  certain  extent  injurious.  Every  organ, 
we  are  told,  is  strengthened  by  activity'  and  »eakenc<I  by  lack  of 
exercise. 

It  is  important,  when  considering  the  elTect  of  hydrocJiloric 
acid,  to  take  into  aceoiuil  liow  the  ingested  food  becomes  mixed 
with  the  acid  in  the  stomach.  The  niixiii);;  vuriej*.  according  to 
whetlier  tlie  hydrochloric  acid  lias  been  taken  me<iicinally  or 
secretiMl  by  tlie  mucous  mcmbrBne  iif  tlie  Htomach  itself.  In  artifi- 
cial acidification  the  degree  of  wimixttu'e  depends  also  upon  the 
intervnl  of  time  U'tween  the  ingi-sti<pn  of  the  nutriejit  and  the 
administration  of  the  acid. 

I l>'droehloric  acid  ma>'  be  taken  immediately  after  the  ijigei»* 
tion  of  food,  or  a  few  inuiutes  later  (10,  15,  20);  by  giving  small 
doses  at  frequent  intervals,  winch  is  the  usual  practice,  the  normal 
process  of  secretion  of  hj'drochloric  acid  is  imitated.  Hydroddoric 
arid  ma>'  \>v  taken  duruig  the  mcid.  Its  lubnixture  with  tlie  food 
is  probably  accomplished  best  when  it  b  so  taken,  as  it  can  thus 
rcadi  every  particle. 

By  experiment  it  has  been  foun<i  that  hydrochlorie  add  taken 
intenially  hiis  the  power  to  stimulate  the  secretion  of  the  feniu-nts 
of  the  stomach.  This  is  brought  about  by  the  action  of  the  acid 
on  the  pylorus  producbig  a  secretin,  which  in  turn  beuig  absorbed 
stinmlates  the  secretion  of  gastric  juice.  It  has  also  been  found 
tliat  ingested  hydroehloric  add  will  directly  stimulate  the  secret 
tion  of  hydrochloric  acid  by  tlie  depraved  gastric  mucous  membrane, 
and  that  the  ingested  aci<l  makes  it  i>ussible  for  the  ^istrie  mucous 
mcuibrane  to  respond  with  an  uicreased  formation  of  add  on  tlie 


ttYDSocawnw  acid  asi>  pbfsin 


259 


iiiinHliii-tion  of  fiMMl,     Tlicsi'  stiitt^ineiit.t  n-fcr  tn  the  pAtholojcioally 
diwiKtv)  BJislric  ii]ii(x>us  meiiibraiK;  only  ( subacidity  in  Ka:^tritis). 

Kxprrinieiit;il  ri-st-nrcli  liiis  shown  tliat  extcjisivc  proteolysis 
;^  cannot  be  obtained  by  tlie  administration  vi  hj'drochloric  add 
l>i-|)siii  must  hv  %\\ci\  siniultitnfuusly.  It  vas  fonncrly 
a«l  that  ttie  administration  of  pe{Bin  was  useless,  since  such 
'%  smiill  ninoiuit  uf  iM.iJMin  is  mxrasarj'  to  proti-oljsis^for  wht-n 
free  hydrochloric  acid  was  absent,  some  pepsin  or  its  precursor, 
|K1>»in(^-n,  was  found  in  tliv  stuuiuch,  tJiou^h  only  in  minute 
quaiitit}'.  In  order  to  secure  activity  of  tlie  pepsin,  or  itepsinoRen, 
by  the  uitrofhicol  hydrwliloric  a<'id,  it  is  nercssur^-  thiit  thi-sc 
two  become  mixed;  tjiis  importaiit  fact  has  often  been  totally 
ignored. 

The  aihiilnistration  of  pepsin  alone  is  of  but  little  therapeutic 
viihif.  AftiT  n-udiiii^  tlic  stomach  it  comes  in  eontiict  with  tJic 
hjdrochliiric  a<id  at  a  few  i)oijits  nnlj— on  the  outer  bonier  of 
the  stoiiuicli  contents — ajid  can  therefore  exert  its  protcolj-tic 
a4:tiiHi  Dowhere  else.  Pepsin  p\'en  alone  soon  passes  uito  the 
I  tutetinc  without  liavinj;  assisted  materially  in  the  digestion  of  the 
^ftiocl.  It  is  absolutclj-  useless  to  pn^criljc  pt-psui  alone  in  cases  in 
which  hv'drochlorie  acid  is  not  fumishe<l  by  the  stomach. 

HydrocJiitffic  add  ambts  the  intestinal  digwtion  of  protein 
to  tJic  extent  that  protein  substances  which  Imve  been  treated 
previously  witli  ]ici>sin  and  hjdnwhloric  acid  can  be  dijtested 
much  belter  with  trj^psin.  Bt^ides  Ihi-s,  hj'i!n»ehloric  acid  acts 
upon  some  precursor  in  tiie  <)iioclenimi.  pnMJuciiig  an  intestinal 
weentin  or  hormone,  whicli,  being  absorbed,  stimulates  the  secretion 
of  pwicieatic  juice. 

I Iytir< (chloric  acid,  when  taken  internally,  incrcasi's  the  secretion 
uf  {kuncrt-atic  juice,  lliis  uu);mentati(>n  conunences  alHiut  half 
an  liotir  after  the  intriMiuetion  of  tJie  acid  into  the  stomach,  and 
cnntiniH-s  for  about  an  Ikjut, 

When  laiRe  (|tuuitities  of  acid  are  pvfji,  the  effect  on  the  small 
tntcstmc  b  the  simic  whether  the  aci<l  !«•  wiministercd  before, 
durinK,  or  after  meals.  But  when  Mnall  quitntilie-s  are  Riven,  it 
is  brat  to  give  tliem  before  meals.  Small  quantiti<>s  of  acid,  which 
per  jw  have  no  dinnt  elTift  whatever  on  the  gastric  dijft-slion,  may, 
wl»en  adiuiiitstered  in  this  manner,  exert  an  eticrRetic  influence 
nn  ilift^-slion  in  the  small  intt^^stinc. 

It  has  liei-n  sliown  that  IiydnH-hloric  acid  taken  by  the  mouth, 
like  the  natural  proihict.  i>rolon)Cs  the  stay  of  tlie  foot]  in  tlie  stomach. 
This  is  due  to  a  periodic  closure  of  the  pylonis  hrouRht  about  by 
the  action  of  t])e  lo'driK-htoric  aci<l  on  tlie  mucous  membrnnc  of 
the  duiMlenum,  and  takes  place  whether  the  hydrochloric  acid  is 
(tiven  during  the  meal  or  afterward. 

Jt  lias  been  noted  that  hydrochloric  acid  is  able  also  to  stimulate 
the  secretion  of  bile. 
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IngEstctl  hydrochloric  aHd  hsH  a  favorably  infliience  on  the 
appetite;  it  is  tlierefure  a  limct  atomachic.  This  cfFrrt  Is  due  to 
improvement  in  the  peneral  imtrition,  and  to  stinnilatimi  nf  the 
IJcriplitTul  nerve  fibers  whioh  excit«  the  sensation  of  hunger. 

A  niimWr  of  preparations  roiitainui^  hj'tlrocliloric  acid  are  at 
our  dis^Kisal.    Two  sohitions  of  the  at-id  are  official : 

1,  Aridum  hydrmhlorinini— liydriH'litoric  acid;  100  parts  con- 
tain 31.9  purls  hydrochloric  acid  and  OS.l  parts  water, 

2.  Aeidum  hydrochloricum  diluluni— dilutwl  hydrochloric  acid; 
100  parts  contain  10  parts  hydrochloric  acid  and  SM)  parts  water. 

Hydroohloric  and  should  be  taken  well  dihitcd.  tliroujirh  a.  slass 
tube;  otiicrwise  tt  <Iecalcifies  the  tooth  substance  and  irritates 
the  mucous  membrane  of  tlii"  mouth,  pharynx,  and  eso])ha^ua. 
For  the  protection  of  healthy  tissue  as  well  an  the  maintenance  of 
comfort  to  the  patient,  suitable  metJiods  of  drug  lulmbiistration 
arc  demanded;  therefore  the  author  repeats  a  suRRestion  with 
regard  to  tlie  administration  of  h\'drocliloric  atid  which  his  pcT- 
soiul  experience  has  shown  meets  the  difficulties,  lie  has  employed 
this  method  siuc«  1899.'  In  prescribing  the  aoid  it  was  at  first 
stigge.ste<l  that  it  he  taken  in  gelatin  capsules  (Fig.  (S2).  It  was 
foimd,  howe\'cr,  that  the  acid  penetrate*!  tlic  capsule  too  qnickly. 
After  repeated  trials  it  was  discovered  that  two  capsules  nf  differing 
uzes  (tlic  smaller  one.  containing  the  acid,  encased  in  the  larger  one) 
would  give  sufKoient  tlncknesa  to  obviate  quick  penetration — 
would,  in  fact,  retain  the  acid  for  a  long  time  (Fig- 1>'*)-  This  device 
gives  the  ])aticnt  ample  time  for  swallowing  awl  rwlnces  to  a  mini- 
mum whatever  annoyance  or  risk  Ls  in\'nlved.  The  <loublc  capsule 
is  easily  constructed.  A  \o.  "0"  caiwule  will  fit  into  the  body 
of  a  No.  "00"  capsule,  forming  with  it  a  sliell  of  double  thickness, 
which,  of  course,  offers  a  twofold  resistance  to  the  action  of  the 
add  (Fig.  IVI).  The  lower  edge  of  tlie  caj)  of  the  enclosing  eapstile 
is  first  mobtened  with  the  tip  of  the  tongue,  so  that  when  it  is  placed 
over  the  body  of  the  capsule  it  becomes  immediately  sealed.  The 
patient  is  instructed  to  use  an  ordinary  dropper  for  placing  the 
hydrochloric  acid  in  the  double  cajwule  ju.st  Iwfnre  taking.  The 
capsule  will  hold  I  Cc,  (15  minims). 

Additions  of  other  medicinal  agents  (except  pepsin)  to  hj'dro- 
chloric  acid  are  not  usual.  To  correct  tJie  taste,  tJie  acid  can  be 
given  to  adults  in  tea,  with  or  witliout  the  ad<lition  of  sugar.  For 
cliildren,  sjTup  of  orange  Ls  a  good  vehicle. 

Acldol. — ^Tiiis  is  a  betain  chlorhydrate.  prepared  from  molasses, 
which  in  waterj'  solution  splits  up  into  non-to-tie  betain  (triracthyl- 
jmiin  acetic  acid)  and  hydrochloric  acid.  It  is  considered  harm- 
les.s.  j\cidoI  without  pepsin  is  as  inctTective  for  good  as  hjilro- 
diloric  acid  without  pepsin.    Combined  witli  i>ei)sin  it  lias  been 

>  ChwlM  D.  Asron:  (Simple  Mplhod  of  AdmlniiMtioa  Bydrochlono  Add.  Jounal 
ot  llie  American  Modiisl  Aaxioutioii.  June  II,  I8SS. 
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introduced  tn  the  profesflion  an  aHdnl-pepsin  tablets.  A  dry 
hj'ilttK;hlorjo-iifid-i)rot«ii  powxlcr  lias  been  tin-sciited  to  the  pro- 
fession ttnder  the  trade  name  ox>'ntin.  It  may  be  taken  iii  the  diy 
form,  in  a  capsule  or  as  a  powder.  Oxj-ntin  contauis  5  per  cent. 
by  weight  of  dilute  hydrochloric  acid,  in  combination  with  albumin, 
the  iK-id  loosely  buiiod  to  tlie  protcui.  Sl\  grams  tlOll  Rrain?) 
of  tile  oxjutin  represent  ■>  miiiin].>t  of  dilute  hytlrochlorio  acid.  It 
is  mulil>'  miBciblc  with  water,  to  which  it  imparts  but  a  sli^tly 
aciduIuiB  taste.    Compressed  tablebi  containing  0.06  Gm.  (1  griun) 
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Sinid*  "M"  sfiliitiii  fiiiwula.     Inner  cupsulp  in  poilUon.     Doublo  nkpniL?  cIomh). 

of  pepnn  nith  ox>i)tui  are  also  manufactured.  Tliese  preparations 
are  not  so  cfHcactous  as  h\'droch1oric  acid  and  pepsin  iji  li(iuid  form. 
Fortunately  tlie  Sational  Formulary  gives  us  a  number  of  prepa- 
rations wmtaining  botli  hydrocliloric  acid  and  pepsin.  The  following 
»C9periall>'  recommended: 


Om.  or  Co. 


I) — AcUli  hydrochloriri 3  5 

PMeini 21  0 

Glycerini 125  0 

Aqpw i|.  «.  ad    350  0 

Mim. 
Si|[.— A  tcaapiioiiful  to  n  tnliluipounful  In  b  Klftw  "4  nnter,  to  tw  taken  dtinng 
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I'ciwiii  Hint  hydrnrhlrtfir  acid  ^hniilil  not  l>e  pvoi  in  an  alcoholic 
tncnslruuiii.  Almliol  is  ii  fcrmenl  ]x>bo]i.  \'arioiis  drugs  influ- 
ence peptic  digestion.  Iron  is  partimlarly  ilftrimentjii.  While  tlie 
bittiTs,  <iuiiiiiic  iind  t-oiuluriiiiKo.  art-  tonit-H,  they  should  not  be 
(riven  vith  pepsin,  on  account  of  their  ferment-<lestroying  |)roperty. 
It  is  not  iM-rinissilik-  to  tnkc  iici>sui  in  hot  liquids,  sinee  a  higher 
tiian  body  temiM-ratuiv  def.ln>ys  tlie  a»tivity  o(  tlii.s  fennejit. 

T\ivTv  HTf  u  rniudtcr  nf  otlier  gin-pumtions  intended  to  replace 
pejisiii  and  Iiydrochlori<;  arid.  One  i>r  these  is  the  so-ciilled  iiiiirterin, 
or  gastric  juice  of  the  dog.  I'awlow  has  rccommcndwl  this  canine 
gastric  juice  as  a  medicinal  a;;ent.  (inslertn,  taken  in  daily  doM-s 
of  250  to  aXI  Vv.,  has  given  good  results  iii  eases  of  aubacidity  ami 
anacidity.  Tbe  cost  of  tlie  product  at  present  is  an  olMtaele  to 
its  general  employment ;  Iiesides,  it  is  soniewlmt  repulsive.  The 
artificial  mixture  of  hyitrochlorie  acid  and  pi:p?iiii,  fortunately, 
Wrvi-s  tJic  same  purpose. 

Another  )>reparation  intended  to  replace  hydrrichlorie  acid  *nd 
pepsin  is  the  sOKMlktl  dyxptpllne  of  Ilepp.  This  is  the  gastric 
juice  of  pig^i.  But  it  has  lieen  found  tliat  dyspeptine  contJiins  no 
hy<lr(Khlori<'  acid  whatever,  that  it  does  not  digest  protein,  and 
tliat  it  is.  therefore,  therapeutically  inactive. 

Pancre&tin.  —Besides  pepsin,  another  important  digestive  ferment 
is  rocoginzed  by  tlie  V,  S.  \*.,  namely,  i»ancreatin.  The  oHicial 
panereatin  possesses  the  property  of  converting  twentj'-five  times 
its  own  weight  of  starch  into  substances  soluble  in  water.  Pan- 
ereatin shoidd  contain  the  pan<rreatie  fennents:  trypsin,  which 
digtvts  proteins;  steapi<in,  which  einuUifies  fuls;  ainy]o]>sin,  wliich 
converts  starch  into  sugar;  and  a  milk-cruniling  ferment. 

PaiKTcatiii  has  marked  digestive  proixxties;  in  addition  to  it-* 
action  on  protein  it  converts  all  starches  into  sugar,  emulsifies 
fat,  and  curdles  milk.  It  is  esjMx-ially  indicattsl  when  tJie  stomach 
is  deficient  in  secreting  power.  f)ftcn  the  gaatroentcrologist  finds 
it  U(vessar>'  to  treat  the  stomach  ns  though  it  were  a  part  of  tJie 
duodenum.  In  all  cases  of  suhacidity  and  achylia,  duodenal  diges- 
tion must  make  up  for  the  defioiency  in  gastric  <ligi-slion,  I'utients 
who  for  years  have  ha<i  no  severe  or  markedly  illstressing  gastric 
symptoms  may  sud<)enly  be  scIkmI  with  a  diarrhen,  due  to  insuf- 
ficient secretion  of  gastric  juice.  \Vlien  the  diarrhea  (gastrogcnic) 
once  cievelopw,  the  irritability  of  the  duotleiiuin  slioidd  he  relieved 
as  much  as  jiossibh:.  The  condition  may  he  agKra\ated  by  cither 
gautnc  hypcnnotility  or  pyloric  uisuffieiency.  If  pancreatic  iliges- 
tion  l>e  institute<l  in  the  stoma<'Ii,  tlie  duodenum  will  receive  the 
food  in  a  more  or  less  tligested  state,  and  ui  this  way  irritation  by 
fermenting  fo<ids  may  be  largely  ohviated.  Relieved  of  the  irrita- 
tion, the  uitestine,  ns  a  rule,  sixin  rt^auis  its  lost  tone.  Pancreatic 
preparations  should  always  he  given  with  alkalis,  since  the  alkalis 
in  solution  in  tlte  atomuicb  dissolve  mucus.    Pancreatic  prqiora- 
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tions  are  partinilariy  MlunWe  in  arhjlin  gastrica.  Recent  reporta 
imlicatc  that  briicfit  is  uftcu  (kTiv<»l  from  the  tulmiiiistrutioii  of 
pancreatin  in  eases  of  alimentary  anaphylaxis. 

Various  preparutioiis  of  tin-  pauicrvus  haw  Iku-ii  pliK'wl  liefore  tlic 
professiun  under  trade  names.  I'ankreon  is  a  preparation  of  pan- 
crctttin  eontainuiK  10  jk-t  cent,  of  tnimie  ticid.  It  is  iJisohible  in 
iici<l  media,  but  is  split  up  hj-  alkalis;  it  then-fore  {Misses  thrtnitjli 
the  stomaeh  uiiohuiigi-<l,  exerting  its  iligestive  power  in  the  intes- 
tine. The  best  preparation  for  us  is  tlie  liquor  panereaticus  of  tlie 
\jiiumal  Furmularn.  whieli  eontiiins  u  small  quantity  of  alcohol  as 
a  pre»er\'ative.    The  formula  follows: 

Qm.  or  C«. 

PaiifTMliu  (C.  S.  P.) 4  3S 

Sodium  hinu-bonntn 12  It 

Glywrin (U 

Ctnnpouiui  iipint  of  mniniuom  (N.  F.)  .        8 

AItoIioI » 

P»mfiedt«lo(TJ.  8,  P.)  3 

Wmtvr,  A  lufBdcot  quantity  to  make  2&0 


gr.  IxYJ 
3i"j 


The  dose  should  be  a  tcaspoonful  after  eaeh  meal. 

Papay<Ain  or  papain,  obtained  from  the  juice  of  the  Carica 
papaya  tree,  is  a  difcestant  that  is  frc(tuently  used.  It  is  said  to 
■et  ill  both  alkaline  and  ikeid  nii-Kliu. 

PineappU  juice  possesttes  the  power  of  a.Hsisting  in  the  digestion 
of  proteins.  Boiling  or  heating,  as  in  tJic  process  of  canning  pine- 
apples, destroys  the  digestive  jiower  of  the  juice.  Taken  raw 
or  in  the  natural  stjite,  this  fennent  is  aetivc  in  cither  acid  or 
alkaline  rnnlia,  but  not  in  neutral  s«>lutions. 

The  diastiitic  ferments  arc  suggesttxl  in  those  cases  in  which 
tliere  is  defective  secretion  of  these  normal  euKj-mes.  The  ptyalin 
of  tlie  saliva,  however,  is  rarely  absent.  When  diastase  is  indicated, 
the  best  form  of  this  ferment  seems  to  Ite  that  present  in  pancreatin. 
N'l-getubk-  diastase,  as  foiuid  in  extract  of  mult,  is  sometimes  em- 
ployed. There  are  also  available  many  proprietary  preparations 
of  animal  and  \'egeluhlc  diastases.  Oiastasc  should  always  be 
prescribeil  with  alkalis,  or  during  the  meal,  Itefore  free  hydro- 
chloric Ocid  begins  to  accmnulate  in  the  stonuich.  The  giving  of 
<tlast»tJC  fenneiits  does  not  remox'e  the  cause  of  indigestion,  an<l 
therefore  is  not  resorttnl  to  us  often  as  fonnerly,  itltlunigh  it  will 
often  gi\e  symptomatic  relief. 

Ukalia.—While  tJie  adniinbtration  of  hydrochloric  acid  for 
tlivra]>entic  pur|x)Mrs  dates  from  tlic  discovery  of  the  fact  timt  the 
act<lity  of  the  gastric  juice  is  due  to  hjilroehloric  acid,  the  ailmini:»- 
tratiun  of  alkalia  has  been  practiced  since  an  early  period  in  tiie 
hntoty  of  medicine.  It  has  long  been  known  that  alkalis  exert 
a  beiiehcial  influence  over  certain  diseases  of  the  stomach.  Sodium 
bicarboiknle  is  preferred  to  the  pot«.->aimn  sidt  in  disturbances  of 
the  ^rtoinoch  when  tlierc  is  much  pain  and  a  tendency  to  nausea 
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accompanieH  Ijy  a  gouty  ur  rhmmatk  Huitlt«si!>.  Soduim  chlorid 
in  largi-  doses  is  a  safe  and  easily  availabk-  cmetk'.  In  tlic  uiU'^tiiial 
canal  tlie  sulphate  and  the  [>Iiosi»hntc  of  sodium  act  as  hydra(togue 
purgatives.  Tiioy  also  act  as  stimulants  to  the  intestinal  glands, 
and  are  being  constaiitl>'  atiaorlKid  and  excreted,  reabsorbed  and 
reexcretcd,  in  their  course  along  tlie  bowel. 

Among  the  alkalis  tlie  Carlsbwl  waters  or  those  of  tlie  Con- 
gress and  Hathom  Springs  of  Saratoga,  N.  Y.,  and  the  Ik-dford 
Springs  in  Pi-iuisylvunia  come  in  for  considerntioti.  Tlie  artificial 
Carlsbad  salt  constitutes  an  efficient  substitute  for  the  more  fXiK-n- 
sivc  natural  salt.  'I'hv  composition  of  the  tirtilicial  salt  is  as  follows 
{German  Pliarmncopcrta): 

Sodium  nulpliute,  diy 44  purts 

Potwwiiiln  milphato 2      " 

Sodium  clilurid 18     " 

Sodium  liiiuirliuttnlA       ...• 30" 

This  salt  may  be  administered  in  doses  of  one  or  two  dessert- 
spoonfuls in  half  a  pint  of  watiT,  in  hypcrchlorhydria,  hypersecre- 
tion, or  gastric  ulcer,  the  purpose  being  to  neutralize  the  excesMve 
secretion  of  hydrocUoric  acid.  It  has  been  used  with  greater  or 
less  success  in  gastritis  and  enteritis. 

The  alkalis  are  commonly  divided  into  two  groups — (1)  alkaline 
earths;  (2)  alkaline  carbonates.  Of  Uie  alkaline  earths,  mague- 
siimi  oxid  or  calcined  magnesia  is  perhaps  mo.st  important,  as 
well  as  bcuig  the  one  tliat  is  generally  employed  when  alkalis  arv 
indicated.  Magnesium  oxid  is  prepared  by  exposing  magnesiiim 
carbonate  to  a  dull  rwi  hcjit.  It  is  a  white,  very  light  powder, 
sparingly  soluble  in  water.  ThedoseisO.3  to2(Jm,  (5  to  30  grains), 
repeated  if  necessary.  In  selectmg  an  alkali,  that  which  liberates 
tlie  least  amount  of  carbon  dioxid  in  the  neutralization  process 
sliould  be  chosen,  inasmuch  as  the  distention  of  tlic  weak  muscular 
walls  of  the  stomach  by  gas  is  very  annoying  to  the  patient,  not 
to  say  dangerous  on  accuun)  of  the  pressure  exerted  in  th<:  region 
of  the  heart.  Of  these  alkalis,  magnesium  oxid  or  tlie  liglit  calcined 
magnesia  occupies  the  iirsl  i)Ia<:c.  Thcchemieal  reaction  that  takes 
place  when  magnesium  oxid  is  brouglil  into  contm-t  witli  frer  liydro- 
chloric  acid  in  the  stomach  is  expressed  as  follows: 

Mko  ^'  2HC1  =  Miici,  +  ajo 


Belonging  to  the  a!kaline  carbonate  are  sodium  carbonate  and 
sodium  bicarbonate.  Sodiimi  bicarbonate  combines  with  hyilro- 
dilorlc  acid  to  form  sodimn  chlorid,  water,  and  carbon  dioxid.  The 
chemical  c(|Uation  is  as  follows: 

NaHCOi  +  HCl  -  NaCl  +  IW  +  CO, 
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Cariwrnate  of  sodium  is  used  Imt  rarely,  owing  to  its  caustic  effect 
OD  thv  mucous  membrane. 

The  i>e3t  time  for  adminUtratimi  of  alkiilis  in  hyijerncidity  is 
from  cmc-half  to  oik;  hour  after  meals,  at  tlic  lieight  of  digestion. 
Tlie  suljjectivf  sjniiittoms  of  th«  patient,  »s  gastralgia,  eniotatiou, 
p>TOsis,  distention,  constitute  verj"  good  guides  as  to  tlie  proper 
time  for  adminiRteriug  tlie  alkali.  Owing  to  the  variable  quantity 
of  hi'drochloric  acid  found  in  the  stomach  in  the  absence  of  food 
in  cases  of  lij'pCKecrclion,  alkalis  .should  be  adiniubteTed  before 
meals  in  such  cases,  in  onler  to  insure  salivary  digestion  in  the 
stomach.  ;Vniyloly^bs  may  be  greatly  assisted  by  the  iKbiiini-vtration 
of  a  glass  of  Saratoga,  Vichy,  or  ^o<liuin  bicarbonate  solution,  4 
iU:.  (1  dnm)  to  ouolialf  pint  of  water,  before  mcab. 

In  treating  h>-peractdity  or  hypersecretion  tbe  magnesium  salts 
are  to  be  preferred  to  the  otlier  alkalis,  especially  when  constipa- 
UoD  aud  flatulence  are  prononnce^rl. 

BtamnSi. — The  bismuth  preparations  are  derived  from  tlie 
metal  itself.  Among  the  salts  used  most  commonly  in  the  treat- 
ment of  gastric  affections  arc  (1)  bismutii  subnitratc,  (2)  bismuth 
salicylate,  (3)  the  subcarbonate  of  bisnmth.  and  (4)  bismuth 
subpdlate.  liisiimtJi  subnitratc  is  a  white,  odorless  powder,  with 
a  higl)  specific  gravity,  insolubh;  in  water,  and  very  faintly  acid. 
The  usual  dose  b  0.3  to  2  Gm.  (5  to  30  grains) .  It  may  be  employed, 
Iwwever,  in  much  greater  qiumtity  for  the  purpose  of  rendering 
tlie  stomach  or  intestinal  canal  opaque  for  roentgenography, 
though  the  sul>earbonate  is  Ijetter. 

The  salicylate  of  bismuth  is  prepared  by  the  interaction  of 
btsmuth  nitrate  and  sodium  salicylate.  It  is  obtained  as  u  whitish 
and  amorphoiLt  povder  insoluble  in  water,  and  is  administered 
in  doM-s  ranging  from  0.3  to  2  Gm.  (.5  to  30  grains). 

The  subcarbonate  of  bismuth  is  iJie  result  of  a  chemical  reaction 
between  bismuth  nitrate  and  amnmnium  carbonate.  It  also  occurs 
as  a  heavy  white  powder,  insoluble  in  water.  The  dose  is  0.3  to 
2  Gm.  (5  to  30  grains). 

Bismuth  subgatlate  is  a  fine,  bright  yellow  powder,  odorless, 
uojlffected  by  exposure  to  light.  It  is  recommended  in  gastric 
femieiitatton  a.ssoeiate<I  uitli  diarrhea.  The  dose  is  0.3  to  U.fi 
Gm.  (5  to  10  grains). 

The  Wsmuth  salts  are  all  insoluble  in  the  stomach,  where  they 
exert  a  sedati\e  and  astringent  action,  either  by  their  effect  upon 
the  iicne  endings  or  tjie  bloodvessels  in  tJie  stomacl)  walls  or  by 

ittng  the  mucous  membrane.    They  are  used  more  or  less  c\lcn- 

rely  in  the  treatmejit  of  vomiting  and  imiti  due  to  gastric  catarrh 
'or  to  irritants  such  as  uk-oliol,  an<!  are  important  tlieraijcutic 
agents  in  the  treatment  of  gastric  ulcer  and  gastric  carcinoma. 
These  salts  often  exert  a  favorable  influence  on  so-eallcd  nervous 
or  reflex  vomiting  in  cases  of  pregiuuicy  or  hjitteTia  witli  true 
gMtfitis. 
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Bismuth  salts  were  early  known  to  be  efficiicious  in  gastric 
dis<!ascs.  Thvy  wi-rr  nt  one  tiiiic  iilmiidoiifd  on  atx-uitiit  of  tlie 
frequency  witJi  which  poisonins  resiiltwi.  due  to  impuritips,  for 
the  most  pari  from  arsfiiic.  Suice,  liowc%'«r,  bj'  iinprovwl  uM^thwb 
■of  manufacture  an  absolutely  innocuous  dnig  lias  Iiecn  produced, 
the  bismuth  Nilts  an-  ugiiiii  widely  cnipliiycil— Iwth  for  llicir  ano- 
Ujiic  and  for  tlicir  iiiitarid  effects,  'riii\v  iiinelioratc  or  promptly 
relieve  iiains,  crumps,  burnint^,  and  sensations  of  wciiitlit,  referable 
to  the  stomach.  In  ('prtaiii  forms  of  Rastric  neurosis,  such,  for 
cx»nii>le,  as  nervous  dyspepsia  and  gastric  (tisi-s  of  central  origui, 
any  relief  obtaine<l  by  the  administration  of  bismuth  is  at  best 
only  leiii]>oriiry.  The  bismuth  sidts,  cs]xviidly  bisumth  subnitrnte, 
are  among  our  best  agents  in  the  treatment  of  gastric  ulcer;  owing 
to  the  soothing  aiul  astringent  iiilluenLV  which  Oiey  exert,  the 
IcMon  is  in  many  instances  heale^l.  The  subnitrate  of  bismutli 
seems  to  exert  a  \try  marked  uifluence  upon  such  reflex  s.viniJtom!* 
as  retching,  vomiting,  and  eructations.  The  dnig  iias  lieen  employed 
with  a<lvantage  in  heimitemesis. 

It  is  a.sKiuned  tliat  bismuth  subnitrate  liberates  some  of  its 
na.sce)it  nitric  acid,  which  acts  as  an  AsLriiigetit  and  antiseptic 
on  the  umcous  membrane  of  tlie  gastro-intestinal  tract.  The 
indliciency  of  bi.'<muth  ^ulK■iU■bonate  is  supposi-d  to  be  tlue  to  the 
absence  of  this  acid.  Bismuth  forma  a  protective  Uyer  over  gastric 
erosions  and  ulcers,  thus  preventing  existing  Icaons  from  cuining 
in  <iirect  contact  with  tlie  arid  ga.ttric  juice  (see  page  ^M). 

Strychnia  uid  th«  Bitters. — Str^clmin  sul])hate  is  prepared  from 
nUK  vomica.  It  occurs  in  colorless,  wlorless,  prismatic  crjstalB, 
and  has  an  intensely  bitter  taste.  It  is  sparingly  soluble  in  cold 
water,  more  soluble  in  boiling  water.  Tlie  dose  is  0.()0l  to  0.003 
Gm.  (g*ft  to  j'n  gruiii).  Strychnin  and  nu.\  vomica  possess  the 
projwrties  of  stomachics.  The  so-callwl  vegetable  bitters  or 
Btomachics  taken  into  the  moutii  stimulate  the  nerves  of  taste, 
producing  thereby  several  reflex  effects  which  are  of  prime  impor- 
tance in  the  promotion  of  digestion.  The  flow  of  saliva  is  increased, 
to  the  advantage  of  diastatic  digestion,  and  the  vessels  and  glands 
of  the  slfnnB<'h  lire  excited  through  tlie  central  nervous  system. 

In  jiyloric  biaufficicncy  large  ainmuits  of  strychniji  may  be  given, 
bcguuiijig  witli  small  doses  and  gnuiualb'  incn-asiiig  unfj  0.01  Gm. 
(i  grain)  can  lie  given  three  times  a  day.  The  alkaloid  is  useful 
in  the  In-utment  of  gastralgia,  in  which  condition  0,001  Gm.  (jfe 
grain)  of  the  sulphate  may  be  given  h^Tiodermicaliy, 

The  class  of  bitters  includes  also  sucli  drugs  as  calumba,  quassia, 
cinchona,  gentian,  orange,  and  condurango.  A  distinction  Ims 
been  drawn  between  simple  bitters  and  true  stomachic  drugs. 
The  former  stimulate  the  ajipetite,  while  tJie  latter  (the  complex 
bitters)  stimuhite  not  only  the  appetite,  but  the  secretory  and 
motor  functions  of  the  stomach  as  well.    IIow  the  stimulating 
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'  effect  upon  thp  appetite  ami  dt^t'stivt-  fimctioiw  is  brouglit  alroiit 
b  not  dcfiiiitfiy  known.  Tlit-sc  rrmedira  arp  iiKlirattrd.  as  a  nile, 
when  the  appetite  U  poor.  l.o«a  of  appetite  ibiiially  nocompaiiit's 
ihoae  gHStiic  conditions  in  which  thv  se<Trtion  of  Ka-stric  juice  i» 
more  or  less  r«liit-e<l.  When  p"*'"''  «iTi.-lion  is  nomuil  th«  value 
of  tlie  bitters  u«<)ui-stioiuiblc. 

Almhol  is  said  to  act  as  a  stimulant  to  (tivstrii-  secretion,  but  it 
has  iKi  effect  wlmtevw  in  the  pnKliiclion  of  ixrpsin.  When  alcohol 
l'*  intro«hic«i  by  the  rectum  as  an  in«n-(lii-nt  of  n  rectal  eneiim  it 
has  tlw  jMJwer  of  stimuliitin^  Kflstric  sprretion.  The  bitter  tonics 
liave  l>eeii  Riveii  a-*  liiictnre-s  anil  it  may  Im;  that  the  nlcohol  in 
till-  lin<-ture  stimulated  tlic  secretion  of  gastric  juice  instead  of 
tlie  bitters  themselves.  At'conlinc  to  tlie  uivestigntions  of  ]*awlow, 
MR-at  juicra,  raw  meat,  meat  brotli,  meat  extractives.  i)eiitones, 
milk,  and  Reiathi,  as  well  as  large  <|UHiitities  of  water,  have  the 
cffct-t  of  stimiJatinK  gastric  secretion, 

('mtdvratigo  Ijark  was  dechircd  ut  one  time  to  posses;  peculiar 
efficac}'  in  tJie  treatment  of  gastric  eardnoma.  Since  1S74,  when 
J-Viedrieh  first  calUil  attention  to  condurango  as  a  thcrapi-utic 
■gent  in  earcuionui  of  the  stomadi,  it  has  l>een  widely  administered, 
but  not  with  the  results  claimed  by  Friedrieh.  While  this  drug 
has  no  ispccific  action  on  carcinoma,  it  is  of  some  value  as  a  stom- 
achic.   Conduningo  is  best  administered  in  tliv  form  of  a  decoction. 

[(— Cort.  conduruBgD    .* IS  purta 

MAi<erDt«  (or  twelve  buuni  with  dinrtillril  wnter        .  3fl0      " 
'rhrnrvnpoTatvdomi  until,  wlicnxtruinetl,  it  cnuiila  180     " 

Sg.— A  Uble«poonful  twice  dftily. 

Otrjin   (plienyKiihjiiroi-irmazoIin  hydrochlorid)   was  intnxiuccd 

to  the  profes-sion  by  lVnzol<lt,  who  elainieil  that  it  possessed  tlie 

fpropert^v  of  inducing  Iiungcr  and  improving  tiic  appetite.    Orcxin 

\\a&  been  found  to  l>e  an  irritant  to  the  ga.ttrie  mucous  membrane. 

IFor  the  original  product  a  basic  orcxin  was  later  substittitul,  and 

still  later  the  l]innate;  some  of  tlie  tli.sagreeiible  features  of  the 

pKpurations  have  t>een  diminatod  by  aduiinisteriiig  it  in  cajisules. 

The  dose  should  be  followed  by  a  large  drau^it  of  water.    The 

best  results  are  obtained  fn>ni  c)rcxiii  when  it  is  administered  In 

a  dop*  of  0.3  Gm.  (5  grains)  onei-  a  day,  preferably  at  ten  o'clock 

ill  tlie  inominR,  and  continued  for  about  fi\'e  days.    Tlie  special 

ilidtculions   for   its   administration   arc   gastrie  atony   and   acute 

ids.    It  is  contra-indicated  in  such  con<litions  as  gastric  ulecr, 

li.vpenu-irlity,  hj'persccrction,  luid  otlicr  irritable  conditions  of  tlie 

>tonLach. 

Silver  Nitrat*.— Silver  nitrate  is  prcpareii  by  tlie  interaction  of 
iiilver  and  nitric  acid;  it  oc<-urs  as  colorless  tubular  rhombic  prisms. 
It  is  soluble  in  half  its  weight  of  water.  Owing  to  tJie  readine.s!) 
wttli  nhich  this  salt  eoculiinvn  with  rhlorids,  aU  solutions  should 
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be  made  witli  diMilled  water,  and  when  they  are  to  be  preservei 
for  aiij'  length  uf  time  tJiej'  KJiuitl<l  bo  kept  in  uinber-coIonHl  tx>n- 
tainers.  Silver  nitrate  is  slightly  snltible  in  SW-per-eent.  aleohol. 
llic  iiiooniputibles  of  tlii5  salt  an:  iilkalis  und  tliu  carbonnttu, 
dilorids,  aeids  (except  nitric  and  aeetie),  potassium  iodid.  aolu- 
tioiis  of  am-nic,  and  astrin(;ent  iiifiL^ions.  In  tho  »tomneli  nitrate 
of  silver  is  deroniposed  by  hydnielilorir  aeid  and  niiKnLs.  and  can- 
not uct  as  an  irritant  upon  tlic  uiiicuib;  lucmbrtinc  unless  adminis- 
tered ui  toxic  doses.  BailmkofT  found  that  silver  nitrate  has  tlie 
property  of  inerensing  tlic  aciditj'  of  tJic  gastric  juice,  especially 
in  oases  in  whicJi  there  wa*  !l^^leracidity  before  tlie  use  of  the  druR. 
Aw'ording  to  this,  silver  nitrate  is  contra'indimtctl  in  hj'pcnicidity. 
h>'perse(Tetion,  and  jwrptic  ulcer.  'Hie  silver  salts  are  bidicated 
ratlicr  in  the  treatment  of  the  subacid  conditions  which  usually 
accompany  chronic  gastric  catarrh.  In  chronic  gastritis  the  power 
to  digest  proteins  is  somewhat  diniinLshed,  so  the  effect  of  the 
silver  salts  by  way  of  increasing  gastric  secretion  meets  tlie  thera- 
peutic requirements  in  this  class  of  cases.  Silver  nitrate  has  been 
found  to  have  an  anticatarrhal  action  on  the  gastric  mucosa  in 
gastritis.  The  drug  exerts  an  antifennentative  influence  also, 
inhibiting  tJie  development  of  gases,  belching,  and  eructations. 
Experiments  have  shown  that  silver  nitrate  possesses  the  power  of 
increasing  gastric  motility.  The  test  breakfast  has  been  found  to 
leave  tlie  stomach  witliui  a  shorter  interval  when  nitrate  of  wlver 
is  administered  tJiiui  when  nu  medication  is  employed. 

The  dosage  of  nitrate  of  silver  should  be  so  regiilatod  a,s  to  meet 
tjie  nxiuireinents  of  the  individual  case  or  particular  stage  in  the 
progress  of  the  disease,  I^arge  doses,  0.03  Gin.  (i  Krain),  adminis- 
tered three  times  it  day,  uicrease  the  flow  of  gastric  juice;  usually, 
however,  this  effect  may  be  accomplished  with  <loses  as  small  as 
0.002  Gni.  (yV  grain)  given  three  times  a  day.  The  physician 
administering  nitrate  of  silver  should  be  on  his  guard  against 
argym. 

OaBtric  Sedatives,— Among  gastric  sedatives  are  drugs  which 
reduce  the  exciljibility  of  the  vomiting  center.  In  tliis  class  are 
atnyl  nitrite,  nitroglycerin,  opium,  chloral  hydrate,  the  bromids, 
and  dilute  hydrocyanic  acid.  As  sedatives  to  tlie  ail'ereiit  nerves 
of  the  stomach  may  be  mentioned  hot  water,  ice,  dilute  hydrochloric 
ucid,  carbon  dioxid.  bismuth,  <lilute  alkalis,  opimo,  ipecac,  and 
calomel  in  small  doses. 

Amyl  Nitrite— Amy\  nitrite  occurs  in  the  li(|uid  form,  being 
chiefly  an  isoaniyl  nitrite.  It  is  an  etliercal  liquid  of  a  yellowish 
color,  fragrant  odor,  and  faintly  ucid  reaction,  readily  soluble  in 
dO-per«ent.  ak'ohol,  but  almost  insoluble  in  water.  It  is  adminis- 
tered as  a  vosD-dilator  in  circulator}'  dbturbunccs.  in  tlie  form 
of  vapor  (inlialation)  from  an  amyl  nitrite  pearl,  or  thin  glass 
shell,  which  is  crushed  by  the  patient  m  a  handkerchief.    The 
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d<>^  bitcniiilly  ns  a  f^tric  sulativc  is  onv-)ia)f  to  one  minim  in 
rectified  iKpirit. 

iVtfrojiyrmrt. — ^Nitroglyocrui,  triiiitriii.  or  |j;Ioiioin.  is  u  colorless 
<Mly  liqiiid  wilh  a  swsvtlth  taste,  very  slightly  snlulile  iii  water, 
but  liwiy  sulubk-  iii  fals.  oil.  ukoliol.  or  ttiiiT.  Its  ilscs  arc  similar 
to  those  ot  amyl  nitrite,    llie  dose  i^  oiie-half  minim  lit  two  muuinjt. 

Chloral  Uadratr. — ('liloral  liydratc  Ls  prqjarcd  from  chloral  by 
tiie  addition  of  water.  The  druR  ocnirs  in  colorless  »Tr>"stab,  soluble 
in  an  efiual  quantity  of  diNttllvd  water.  90-]>cr-fcnt.  almhol,  or 
ether.  It  is  likewise  soluble  in  four  jiart't  of  eliloroform.  The  dose 
b  0..'1  to  1^  Gm.  [n  to  20  grains)  in  solution.  While  the  chief  tLse 
nf  ohlorat  hydrate  is  as  a  hypnotic,  it  ha.s  In-en  found  viilunble  for 
alULj'inf!  vomiting  or  irritability  of  the  stomach,  owing  to  its  sedative 
HTtTt  oil  the  vomitui^  center. 

Bnimida. — The  broinids  are  gastric  seilatives.  inasmuch  as  they 
■rt  s,H  dii>ressant8  not  only  to  the  brain  and  spinal  cord  but  to  the 
peripheral  nerves. 

IhtuU  IlndnKyanic  Acid. — Dilute  h>'drocj'a)iic  acid  is  on  at|Ucous 
solution,  a  coloriess  liqiii<),  faintly  acid  in  reaction,  witli  a  specific 
gnvity  of  0,997,  It  b  iiicoinpat ibk-  witJi  the  salts  of  iron,  cop[KT, 
and  silver.  Its  chief  use  Is  as  a  sedative  to  the  nerves  of  the  stomach. 
It  is  employed  to  relieve  gastric  pain  and  allny  vomiting  in  ulcer 
and  in  reflex  and  other  nervous  disorders  of  the  stomach.  In  all 
probability  the  greater  share  of  the  influence  exerted  by  this  drug 
on  the  ivnditioiis  named  is  exerted  by  wny  of  ttiu  uiiHlulIa  oblongata. 
Hydroc>'anic  acid  is  speedily  dL<»eminated  throughout  the  ti^tsues, 
selecting  for  its  action  the  ner\'e  strudures.  The  drug  also  arts 
a»  a  cardiac  sedative,  especially  in  heart  conditions  resulting  from 
dtnmgeincnt  of  tlic  gastric  function.  The  dose  of  the  dilute  acid 
is 0.06  to  0.2  Cc.  (I  to;}mijiims). 

ConnoW  Indica. —^'unnahK  iiidicu  (Indiiui  hemp)  Ls  prcparett 
bom  the  dr>'  tops  of  f'annahis  sativa  grown  in  India.  Among 
the  prcfwrations  prncribctl  are  the  alcoholic  extract,  dose  0.01.') 
to  OM  Gm.  (J  to  1  grain),  and  the  tinctiu^,  dose  0.3  to  1  Cc. 
(5  to  15  minims),  'llie  drug  may  be  used  iiitcnially  as  a  cor- 
lective  of  griping  ptirgatives  such  as  podophyllin  and  coloc>iith. 
Large  doses  produce  a  pci-ulifu-  sj)ccies  of  intoxication,  involving 
dboraered  conwiousnew  of  personality.  loc-ality.  and  time.  The 
local  eHeirt  upon  the  stomach  Is  that  of  a  sedative.  The  drug  is 
Hud  to  provoke  a  ravenous  appetite  at  tune».  American  cajiimbis, 
froai  Cannabis  sativa  grown  in  iVmerica,  has  the  same  effect  a.s  the 
Indian  dnig.  and  its  )in-{wr»tions  are  »dmiiiisteri.Hl  ui  the  same  dose. 

('(xmn  llsdrnchlori^.—Ccxain  hydrochlorid.  the  salt  of  cocain 
novt  fre(|uejit)y  emplox'cil  for  medicinal  piui>oscs,  is  obtained 
from  the  leaves  of  the  Erj-throxylon  coca.  The  salt  is  in  the  f<)rm 
of  fine  crybtab  tliat  are  soluble  in  half  their  weight  of  c(^d  water 
and  in  four  parts  of  alcohol.    With  water,  cocaiiiMiydrochlorid 
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Forms  u  n)lorlcss  suliitioii.  nviitml  iit  rcaHinti;  tin-  Holiitinn  hoA 
a  hitter  taste,  raiLsiiiK  tiiiKliiiK  of  the  toiipie,  sckui  follnwwl  l).v 
iiuiiihiH'ss.  'I'lie  dost"  is  0.01  to  O.ffl  Gm.  (J  to  i  Kfatn).  Cooaiii 
hyilnwhloriii  iis  a  local  aiie-stlii^tiir  is  wel)  known.  The  cff«ot  of 
the  drug  Is  corifiiH-d  to  mucous  mcmbmnc  and  tlic  deq»er  ttssucH; 
the  skin  is  pt-niliarly  exi-mpt.  ("ocain  hydroc'hlorid  miiy  Ijc  used 
lis  u  locul  scdiiti\i:  iii  all  irritations  of  the  stomach.  In  \'omitinK 
accompanied  liy  i)itiii  it  lias  been  found  extremely  vnlimbk-. 

Aputhesinr,  a  recent  disco\-ery  is  utlmitiistt-rn)  hy  mnuth  in  the 
treatment  of  nan.«ea  and  gastric  pain;  it  acts  a-s  a  liK-jd  luicstlietic 
in  doses  of  0.ni.'>  to  O.O:)  Gm.  (1  to  \  groin). 

GAstrtc  Anodynes. — ('iilt/mform. — Five  or  mx  dn)ps  of  chloroform 
on  suKiu-  or  ice  is  useful  in  the  treiLtincnt  of  selected  cases  of  gas- 
tralgia.  Chlonjforni  has  Wen  found  not  only  ti>  alfoni  tein|wrBr>' 
relief  from  pain.  Imt  to  amwt  the  coutm;  of  tlie  neiicrftl  disease. 
(hlornfomi  water  (1  :  I.'yi)  can  l»e  a<lminLHtered  everj-  hour  in 
tiiblnpiKmful  doses.  Its  action  is  Uuit  of  a  local  sedative  and 
antiseptic.  Small  doses  of  chlorofi>rra  have  lieen  found  <'apable  of 
arrestiiiK  vomiting  in  gitstric  ulcer.  Chloroform  may  be  adminis- 
tered conveniently  with  bismuth. 

Orth'jfurm-ncu: — Ortiioform  is  a  inetlijlaininoimraox.^benzoate. 
It  b  a  fine.  wliilLsh.  oriorless,  tasteless  pow<ier.  sjiaringly  soluble  in 
water,  and  Ls  credited  with  possessing  local  anesthetic  and  anti- 
septic pn>perties.  It  is  sui<l  to  be  noii-toxie.  Its  analgesic  action 
is  manifest  only  when  the  drug  t'omes  Into  direct  contact  with  the 
exposed  aids  of  nerve.s.  Orthofonn  as  u  Iwal  aiiralJietie  resembles 
oocain  somewhat,  but  differs  from  the  latter  in  the  fact  that, 
owing  to  its  insolubility' ,  it  does  not  penetrate  the  tlsdiiiC!).  It  hnti 
been  prescribed  extensively,  to  be  taken  by  the  mouth,  for  the 
relief  of  the  pain  of  gastric  ukrr;  luid  the  fact  that  it  iloes  not 
pet  below  the  surface,  and  therefore  ('annot  relieve  any  hut  siiper- 
liml  piiiii.  nmki-s  it  useful  as  a  ilijtgnostie  agent.  When  relief  of 
pistric  ]iain  follows  its  internal  administration,  this  fact  is  con- 
sidered an  indication  of  tlic  presence  of  iik-er  of  the  stotiuK-h.  The 
internal  ilose  is  ()..j  to  1  (ini.  {7  to  l.'>  grains)  in  the  form  of  a  mixture. 

AncalkrMn. — Anesthesin  is  etli>'l-)iaruuiiiK>I>ejizoate.  or  the  ethyl 
e*ter  of  iwraminobenKoic  a<-iil.  It  occurs  as  a  white.  cr>'stalline, 
oflorlcss  and  tasteless  powder,  which  produces  a  sensation  of  niinib- 
rie.ss  when  ))la«'wl  on  tlie  tongue.  It  Is  with  difficulty  soluble  in 
hot  water,  and  almost  itLsoluble  in  cold.  In  six  parts  of  alcohol  or 
ether  it  should  form  a  clear,  colorless,  neutral  solution.  It  may 
be  sterilized  in  oil  solutions  without  undergoing  deeomix>sitioii. 
Anesthesin  was  introduceil  to  the  profession  as  a  local  anesthetic 
resembling  orthofonn  tn  its  action.  It  dws  not  )>enetriite  mucoas 
nieiobriines,  and.  lH-ii)g  insohihle  in  water,  cannot  be  a^lministered 
hyjMKlcrniically.  It  has  been  prescTilxxl  for  the  relief  of  pain  in 
gaatrie  ulcer  and  gastric  earcuioma  luid  in  vaiious  forms  of  gastralgia. 
The  dose  is  0.;^  to  U.5  Gm.  (5  to  7  grains)  in  capsule. 
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Dnifs  Usod  Iiicid«iitaUj  in  Gastric  Disorders.— .lfm;iN,  I'iliietiritin, 
and  SinAin.-  We  \\a\e  a  iiuml>er  of  dniRs  which  are  used  lar([ely 
for  their  indirect  effect  iit  the  treatment  of  gastric  conditions. 
Atn>jtiii,  the  nikaloid  nf  liellacloiiiia  leavm  nr  rt>ot,  perfonm  an 
important  rflle  when  tht-rt-  is  an  excess  of  set-reliun.  Belladonna 
prtKiiiee*  a  slightly  aimdjiie  effect  when  taken  into  the  stomach, 
ami  has  been  used  to  rclievv  some  forms  of  gajitmlgia.  It  has 
bn-n  found  especially  valuable  in  eases  of  vagotnjiia.  The  hv'po- 
demiie  use  of  atropin  in  hyiHTiici<i  conditions  was  firet  reconi- 
inetMled  by  Itiegel.  0\t'itiK  to  the  fact  t]iat  in  order  to  obtain  inhibi- 
tion of  gastric  secretion  the  dwrc  of  the  dni^  iiuLtt  be  somewhat  large, 
tlwffe  b  more  or  twa  daji^er  of  jHiwoniiiR  from  the  ase  of  it.  Regard- 
tng  the  action  of  atropin.  pilooarplii.  and  nicotin,  it  may  be  said 
tlwit  atropin  in  small  dose*  injecte<i  dirwily  into  the  blood  or  uito 
the  salivarj'  glaml  duet  prevents  tin-  action  of  tlic  chorda  t>Tnpani. 
tJiU'*  ]>ro<iuo»n(i  inhibition  nf  the  salivary  stecretion;  it  apparently 
paralyzes  the  endinp^  of  the  cerebral  fibers  in  the  glands.  I'ilo- 
cnrpin  is  inentionwl,  owintc  In  the  fact  that  it.'<  offwt  iijmii  the  seere- 
tor>'  mn'hanisin  is  exactly  <>pp«isite  to  that  of  atropin.  From  the 
miuiiti-st  dose*  of  pi]it<-ari>i»  we  jtet  a  oouttnuoiis  ^vrclion  of 
sali\'a;  it  is  sujjposetl  that  the  dnis  stimulates  Uie  endings  of  tlic 
aecrctor>'  fibers  of  the  salivary  gland.s.  Pilocarpin  and  atropin 
are  to  a  certiun  extent  physiologic  antagonists.  Nicotin  in  its 
effect  uiKin  salivary  secretion  differs  from  both  of  the  other  two; 
it  inhibits  the  action  of  the  secTetorj-  nerves  by  paralj^ziiiR  the 
connections  bctwwn  the  nerve  fibers  and  the  ganglion  cells.  These 
ilrufT*  are  valnablo  in  tlie  treatment  of  the  neuroses  assodated 
with  "  vagotonia'*  and  "  nympathicfitonia"  (sec  page  •t8K). 

Euminlnn.-  ]',umy<lrin  (atropin  methyl  nitrate)  !.■<  the  nitrate 
of  niethyUitetl  atropin.  It  is  similur  ui  its  action  to  atropin,  but 
reiniled^'  mnch  It^^  ti>xic,  and  nniy  tlierefore  Iw  pven  in  larger 
doNPS.  According  to  Schwnlnnm,  cumycirin  Is  fifty  times  less 
pobimons  than  atmpin  sulphate,  and,  owing  to  the  intriMluction 
of  \Xk  tnetliv'l  gitiup.  Is  entirelj'  tlevnid  of  any  action  u[>on  tJie 
cuilml  nervous  s>-stem.  It  is  therefore  able  to  act  inorv  ]a»werfnlly 
upon  tile  peripheral  nerve  endings  and  secretory  glands.  The  dose 
of  eoinydrin  is  H.fKIl  to  0,(Ki:{  Gm.  (^  to  ^  grain). 

Kfiinrftkrin. — Kpbiei>lirui  (adreiialui)  is  a  substance  obtaineil  from 
Hw  suprarenal  gUuids  of  shee])  or  other  imiimils.  It  is  nu  nikaloidal 
prwliu-t,  sliglitly  alkaline  in  reaclian.  It  is  a  powerfiJ  styptic, 
nccnitttif  a  coiistrictiiig  effect  on  the  bloodvessels,  with  a  conse- 
quent raisbg  of  blood-pressure.  H%'p«denni<'alty  the  dose  is  O.Ofi 
t»  1  Te.  (I  to  115  muiiin.il  of  the  l:U»l»»  :«»hitiiin  diluted  with 
lUrrile  water.  Epincplirui  has  been  employed  to  arrest  gastric 
hemorrhage.  iM-ing  adminbterul  by  moutli  in  iloses  of  20  to  30 
drop*  of  the  l:l(XH)  sohition  three  or  four  times  a  da>'.  No 
luilimanl  rt^nlts  seent  to  follow  the  prolonged  aduiintstration  of 
tlte  ilnig  ill  these  caws. 
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Antiseptics.— AiiionK  (!»■  {\mffn  uhccI  «s  Mitisqitifs  for  the  stomnch 
we  have  resordiiol.  phenol,  and  the  salicylates. 

Itnorcinol. — Hesorciiiol  h  a  pliaiol  derivative  which  occurs  in 
white,  lattrous  rrvstals  with  a  sweetish,  pungent  taste.  It  is  soluble 
in  Miiml  parts  of  water,  twi-iity  parts  of  olive  oil,  or  half  its  weight 
bf  alcohol.  Uesorcinol  is  essentially  an  antiseptic,  disinfectant, 
^a]ft)go.-^c.  iiiirl  hemostatic,  bcuig  iioii-initating  in  solutiouii  of  2 
to  IH  ]jer  cent.  The  cinse  is  0.12  to  0.2.i  Gm.  (2  to  4  f^rtws)  after 
ineiils.  ill  pill  or  capsiile. 

Phnwt.  Phenol,  or  carbolic  acid,  is  obtained  by  the  fractional 
distil  lit  I  ion  of  coul  tar.  It  occurs  in  colorless  liyKros^-opic  crystals, 
soluble  in  12  ])flrls  water,  freely  soluble  in  Kly<'eJTji.  Phenol  is 
an  excellent  mitiz>'inotic.  The  manner  in  which  it  performs  the 
function  of  antiz>inosis  is  not  well  tmderstood.  In  vomiting  due 
to  a  neurosis  or  gastricr  irritation  0.03  to  0.12  Cc.  (J  to  2  minims), 
well  diluted,  de])re.tses  the  sensor>'  nerve-s  of  the  stomach. 

Salicylatfs.^As  luitizymotics,  the  salicj'latcs,  particularly  sodium 
aalicj'Ute,  retard  the  fermentation  of  milk  in  the  stomach  and 
promote  Us  digestion.  Given  to  patients  with  gastro-inteslinal 
disease,  tliey  destroy  the  fetid  odor  of  the  breath  as  well  as  that  of 
the  feces,  llic  drug  shoul<l.  iis  a  ndc,  follow  the  administration  of 
a  purgative  in  order  tlmt  the  colon  may  be  kept  free,  ina>*much  as 
gastric  disturbances  are  often  causfd  by  fecal  impaction.  Aeetyl- 
salic>'lic  acid  will  allay  irritation,  mitigate  piiin,  and  reduce  con- 
gestion of  tlie  gastric  mucosa.  It  must  be  given  tn  small  doses, 
0.5  Gm.  (7j  grains)  with  mmls.  The  salicylates  are  valuable  for 
controlling  certain  reflex  symptoms  of  gastric  origm,  such  as  flu.-^h- 
ing  of  the  face,  congestive  headache,  vertigo,  and  insomnia  of 
gastric  origin.  Salicylic  a<ud  Is  said  to  reduce  gastric  secretion  by 
about  onc-luilf,  while  it  increases  biliary  secretion  to  the  extent  of 
20  to  SO  per  cent. 

ladin . — ^Tincture  of  iodin  is  occttsionall,v  employed  ui  the  treat- 
ment of  gastric  ulcer,  both  for  its  ano«l.vne  effect  and  as  a  stimulu.s 
to  healing.  It  is  likewise  a  valuable  imtLseptio.  Administered  in 
drop  doses,  freely  dilute<l.  it  has  proved  efficacious  in  some  cases  of 
vomiting  of  prcgnanc>'  tlmt  hiul  rcusted  other  measures. 

Ilndriigrn  I'ewxiil.-  I  lydrogen  peroxid  is  prepflred  by  the 
intcrartion  of  water,  barium  |>croxid,  and  a  dilute  mineral  acid, 
at  a  temperature  below  W  <.'.  It  is  a  colorless,  odorless  liquid, 
with  8  slightly  acrid  taste.  Heat  decomposes  it  into  water  and 
oxj'gen.  A<nin  bydrogenii  dioxidi,  II.  S.  P.,  should  contain  3  per 
cent,  of  absolute  hydrogen  <lioxid,  It  is  a  powerful  oxidizing 
agent,  possessuig  marked  disinfectant  properties.  Rinsing  the 
mouth  with  a  l-i)cr-eciit.  solution  of  hydrogen  peroxid  has  been 
found  to  oaii*e  marked  increase  in  the  secretion  of  saliva.  Inter- 
nally administered,  hydrogen  peroxid  has  been  foimd  to  reduce 
the  total  acidity  of  Die  gastiic  secretion,  especially  tlie  proportion  of 
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free  hj'droohlorio  acid.  When  the  piir|)ose  is  to  reduce  the  acidity 
icithiji  iKiniml  l>uiuuU,  hydrogeii  dioNtd  should  be  ^ivt^u  like  a 
mineral  K'ster  on  the  fasting  stomach  in  the  mnniinf;  in  the  pro- 
portion of  1  to  3  C'e.  in  200  to  300  Ce.  of  wiitcr.  In  hiTJcriieidity 
and  acid  fermentation  hydrogen  perosid  may  lie  used  in  0.25  to 
0.5'pfr  cent,  solution  for  washing  out  the  stoiniwh.  The  drug  is 
useful  in  the  treatment  of  hyperaciditj',  hj-percbiorhydria,  ulc«r, 
and  spasm  of  the  pylorus. 

Jk/ajTRmtim  perortd  Is  placed  on  the  market  under  the  tnhle 
name  of  magoadum  perhydrul.  In  the  acid  gastric  juice  tnag- 
neaum  peroxid  is  converted  into  magnesium  salts  and  peroxid 
of  hydrogen.  Upon  tliis  latter  suhstunce  its  tiierapcutic  value 
depends.  It  can  be  administered  in  tablet  fonn,  0.j  Gm.  (7^  grains) 
ontainin^  2-5  per  cert,  of  nmgncsiiun  ixToxid, 

EBKdUents.~0/tiv  OiV,— Cohnheim  was  among  the  first  to  draw 
attention  to  the  value  of  oil  in  the  treatment  of  gastric  affections. 
He  tm-ntitiiw  a  case  of  pn^bable  traumatic  ulcer  nf  the  stomach  so 
painful  that  the  patient  avoided  food,  in  which  complete  relief  of 
iJk-  distrcsKinfT  syuiptonis  followt-il  the  a^Iminint ration  of  a  wineglass , 
of  olive  nil  before  nu-ais.  AmtUoration  of  sjinptoms  by  the  u«!  of 
olive  oil  hs&  lieeu  ri-])urte<l  i^en  in  ciirt'iiionia  uf  the  stomut^-h;  satis- 
factory results  are  frequently  obtainc*!  in  the  treatment  of  Itenign 
pyloric  stcno»ts.  Olive  oil  (lecr<.-asos  gastric  acidity  ami  retards  the 
evacuatimi  of  tlie  Mnmaeh.  This  oil  is  useful  in  tlie  treatment  of 
sjMsnt,  pain,  and  hjiwratidity,  as  well  as  for  increasing  the  niitri- 
t«>n  of  the  body.  Permanent  caires  have  been  reporte-d  in  cases  of 
spastic  stenotsis,  fissures  and  erosions  of  the  pylorus,  ulcer,  and 
gtstritU  (see  pages  181  and  494), 

CMive  oil  is  laxative  and  nutritious.  l>uring  its  asc  patients  may 
p«&>  lumps  of  white  fat  composeil  uf  undigt-^ted  pulmiliu.  In  doses 
of  one-half  to  three  ounces  it  has  been  known  to  relieve  obstructive 
jaundtee.  It  is  a  valuable  remedy  in  lieputic  colic,  lu  gallstone 
disetae  larjre  doses  (fn>m  three  to  five  ounces)  of  olive  oil  will 
frequently  mitigate  pain,  though  not,  as  suppust^tl  by  some,  bring 
ahouc  a  disintegration  of  the  concretions. 


CHAPTER  XIV. 

RTEOICATION  IN  INTfiSTINAI.  DISEASES. 

The  rDfdit'iiial  treatment  of  diseases  of  the  intestine  is  based 
u])on  tlie  same  principles  as  the  dietetic  treatment.  It  is  necessary 
in  aomc  eases  to  pruduce  ( onstipatiii^;  effwis  and  in  other  cases 
to  induee  iturjcation.  Generally  Hjiealiing,  medication  is  only  to  be 
employed  when  dietetic  measures  arc  found  to  be  iiuulequate. 


INTESTINAL  SEDATIVES. 

The  sedatives  «xert  tlieir  eharacteristic  effects: 

1,  By  putting  the  intestine  at  rest  through  nervous  channel.^ 
(nareotics), 

3.  By  their  direct  influence  on  the  intestinal  mucous  membrane 
affected  by  hj^pCTsecretion  or  hyperemia  (astringents  and  protco 
tivcs). 

3.  By  itJiibiting  the  putrefactive  or  fernientHtive  processes  of 
the  intestine,  thus  proiluniig  indirectly  u  U-iieficial  eiTeet  on  th« 
miieon.t  meml>rane  (antiseptics  and  antifermcntati\ies). 

Narcotics. — llie  prcparfttiom  of  opium  an-  llie  sovon-ign  reme- 
dies fur  alleviating  intestinal  pains  and  the  profuse  acute  diarrhea 
that  anwmpsnies  them.  Opiimi  contJuiis  a  variety  of  vegetable 
substances,  with  a  large  nunil>pr  of  alkaloids  combined  with  mecunic 
acid.  The  most  important  of  these  alkaloids  is  niorphiii.  Medici- 
nallj'  only  micIi  specimens  of  opinm  should  I>e  used  as  are  rich  in 
morphin  (at  least  10  per  cent.)  and  poor  in  tlie  other  alkaloids 
(4  to  5  per  cejit.).  The  effect  of  small  doses  of  opium  is  there- 
fore qualitatively  nearly  identical  with  that  of  morphin.  Opium 
is  preferreii  to  mor))hin  in  intestinal  diseiises  because  it  is  slowly 
absorbed,  and  the  effects  arc  tlicrcfore  much  milder  and  more 
gradual,  less  poisonous,  and  more  lasting.  The  slow  absorption 
of  opium  is  due  to  the  fact  that  it  contains  a  large  amount  of  resinoid 
eolloidii)  ingredients,  in  which  the  alkaloids  seem  to  be  emiieddrd, 
and  w  Inch  are  slowly  di.*solve<l  in  tlic  intestine.  The  drug  paraly-ws 
the  peristiJtic  movements  of  the  intestine.  The  effect  of  opium 
nn  perbital.'.is  is  twofold:  by  stinnilation  of  the  inhibitory  centers 
through  the  splanchnic  nerves,  and  by  direct  action  on  the  nerves 
and  nnisciilar  structures  in  the  wall  of  the  intestine  itself.  This 
desirable  ctTcct  b  not  to  [>c  obtained  by  means  nf  any  other  drug, 
If  tliere  is  i>»in  in  the  abdomen,  opium  is  a  powerful  anodyne;  the 
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intestine  is  nearly  al«*a>-s  quieted  promptly,  and  the  paliw  disappear. 
\Vc  may  su>'.  tlim-fore,  that  opium  is  iiidifUttHi  in  abiioriiiiLlIy 
strong  pemtaliUH  accompanied  hy  diarrhea,  and  to  relieve  enteralgian 
and  iiiflammatorj-  prwi-sscji.  It  is  most  frequently  uawl  to  modify 
acute  diarrhea,  particularly  in  cases  of  acute  intestinal  or  gastro- 
intestinal  caturrh.  The  iiitc?itine,  however,  should  first  he  thor- 
oughly cleaned  out,  so  that  the  irritating  material  that  caused  the 
ouarrh  ma,v  he  entirely  eliminated.  After  this  evueuation,  either 
renultitifi:  sp<intancoiisly  or  by  the  ^d  of  calomel  or  castor  oil,  is 
the  tin>e  for  the  administration  of  opium.  At  this  i>eriod  the  feces 
are  entirely  liquid  and  the  bad  odors  absent.  Tenesmus  (i«tirring 
simultaneously  with  the  diarrhea  is  a  furtlier  indication  for  opium. 
The  opium  should  be  given  freely  and  energetically  at  first,  but  only 
for  a  short  time.    I'siially  tme  day  of  it  is  sufficient. 

Opium  is  eontni-iiulicuted  in  chronic  diarrhea,  chronic  catarrh, 
ulcers,  f^strt)genic  and  nervous  diarrheas.  In  such  cases  it  would 
probably  kei-p  the  bowel  quiet  for  a  short  time,  alloK'ing  tlie  reten- 
tion of  decomposing  and  fermenting  fecal  masses.  Oi>ium  is  further- 
a>ore  oontra-imlicatcd  in  old  Uf^e  and  childhood,  as  during  these 
period.t  there  nften  exi-sts  great  h.vpersensitiveness  toward  even  small 
doses  of  this  drug. 

0|Hum  may  be  «dmini.'*tered  in  the  fonn  of  extractum  opii.  con- 
taining 'A)  i»er  cent,  of  crystallized  morphin.  a  dry,  rtddish-brown 
extract,  which  may  be  prescribed  in  doses  of  O.O:}  to  0.06  (im.  (J  to 
I  groin)  as  a  powder  or  pill  or  in  a  mixture  Tinctura  opii  (lauda^ 
mim)  is  frequently  used;  it  is  an  alcoholic  solution  of  opium  which 
may  be  given  in  doses  of  0.2  to  IJi  Cc.  (:i  to  10  minims).  Tincture 
opii  camphoratH.-  (paregoric)  is  a  popular  remedy  in  doses  of  4  to  8 
Cc.  (1  to  2  drams).  Sometimes  Dover's  powiler  (puivjs  ipecaeu- 
anlue  et  opii)  may  be  given;  it  is  prescribed  in  doses  of  ii.'la  to  1.5 
Gm.  (4  to  25  grains).  If  necessary,  extractum  opii  may  be  ^vcn  in 
the  form  of  suppositories  euntiuning  0.03  Gm.  (^  grun),  but  their 
action  is  slower, 

.\  preparation  of  opium  under  the  trade  name  panlopan  (pan- 
tupinuui  h^'drudlIori(lum)  is  said  to  contun  all  the  alkaloids  of 
o|iium  in  combination  n*ith  hydrochloric  acid,  which  render»  it 
ouily  soluble.  It  was  prepared  on  the  suggestion  of  Sphli,  with 
reference  to  the  fact,  verified  by  clinical  experience,  that  the  entire 
alkaloids  of  the  poppy  plant,  contained  in  opium,  have  a  nmre 
marked  sedative,  hjimotic  and  constipating  effect  than  morphin 
atone,  white  thcar  dis^ireeable  after-effects  arc  much  leas  than  those 
id  oiorphin.  Pantopon  Ls  given  internally  in  doses  of  0,005  to  0.0^ 
Gm.  ("1*1  to  }  grain).  Suh<iitaneously  injected,  in  2-pcr-cent.  .sfihi- 
tion,  it  protluces  no  inilation  wlwtever, 

Paparerin  b  a  white  alkaloid  from  opium  which  has  a  marked 
antiflpaanoHle  effect  in  da-<es  oi  n.()0,S  to  0.016  Gm.  (J  to  J  grain). 
The  |ia[Mverin  group  produces  relaxutiun  in  tonus  an<l  inhibition 
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of  pfristaltti-  iiHiviiiioiit.s  (if  «|]  sniiKitli  niuMdv  orgHtis.  This  action 
is  the  direct  oppositt-  of  that  of  morphin.  which  tends  to  raise  smooth 
musck'  tonus  and  stimulate  it;*  contrat'tions,  Muclit  ilisroven-d 
that  tlic  irdiihitory  and  tonus-Iowcriiig  properties  of  papavt-rtn 
were  ilue  to  the  benzyl  Kmuping  of  the  papaverin  molecule.  By 
further  investigation  \k  lounil  tliat  benzyl  bcti/uate  pro^Uicf*!  the 
papa^'e^in  effect  without  Ix-irig  itself  \ery  toxic  E^iizyl  bcnzoatc 
b  ail  ester  of  benzvl  aloohol  and  benzoic  acid.  It  ia  a  non-poi-wnous, 
clear,  rolorlcs,s  liquid,  of  ncutnil  reaction.  It  relascs  tmius  or^ 
sjHisu)  iiimI  inhibits  the  eontrartion.s  of  all  smooth  muscle  orsana. 
It  is  a  valuable  meilieauient  in  all  cases  of  excessive  intirslinal 
peristalsis,  and  in  apasni  of  the  eaopha^is,  stomnch,  intestine.  Rail 
bladder  or  biliary  ducts.  It  is  prescribed  in  CHnliospostn.  pyloro- 
spasm,  diarrhea.  d>-sentery,  spastic  constipation^  cnteralgias, 
enteritis  m«mbranarea  and  in  inteslinul  and  biliary  c«lic.  The 
tisiinl  dose  of  the  solution  is  1  tu  2  Cc.  (15  to  '<iO  miiiiiiis)  throe  or 
nmre  timeii  daily,  in  water  or  milk. 

Uzara  is  tlic  native  name  uf  a  setnislinib  iiidtgemnis  to  the 
Afri(TAii  sea  regions.  It  has  not  as  yet  receivwl  a  bolanicAl  name, 
but  probablj-  iK-Ionp*  to  the  raniily  of  the  Asclepiadar.  Its  mwUiv 
iiml  priijHTties  reside  in  the  roots.  It  is  use«I  in  both  acute  and 
chronic  forms  of  diurrheu.  The  tincture  of  tizara  is  a  2-pi'r-cent. 
solution;  dose,  1  Cc.  (15  minims)  sbt  times  daily,  The  tableL-t  of 
U7Ara  contiiin  (1.005  Gm.  ( /^  Rrain) ;  dose,  three  to  j*ix  tablets  a  <!ay. 
A  conibinution  of  uxam  and  tAuiiin  is  marketi-d  under  the  trade 
niune  of  iizaratin.  All  these  preparations  must  l>e  used  with  caution 
on  aceuiuit  of  tlie  poisonous  properties  uf  uzaru. 

Astringents  and  ProlMtives.— Medicinal  substances  capable  of 
exerting  a  favorable  influence  on  the  tntestinul  mucous  membrane 
while  it  is  in  a  state  of  inflnininutjoii  attain  this  end  either  by 
their  astringent  effect  or  by  dep«isitii\g  a  protective  covering  uptin 
the  inucom  memlwrane  which  atls  ns  a  local  salative.  Some  drugs 
produce  both  these  effects  simultanemidy;  others  exert  in  addition 
a  diMiifertjint  action  on  the  contents  of  tlie  inti-stinc 

(a)  AstrivgenU. — ^Thc  a.stringents  possess  the  jxiwer  of  precipi- 
tatiiig  protein  bodies,  gelatin  and  mucus,  unil  thereby  forming 
albimiiiuites.  T^ey  affect  all  tissues  similarly,  but  have  in  addi- 
tion a  spceial  effect  on  mucous  membranes,  in  contact  with  which 
they  deiM>sat  new  solid  parti<:les  (newly  fonncil  albuminous  com- 
pomids)  ill  the  tissue  iutcrsijaccs,  'Hiis  results  in  a  contraction 
of  the  tis.sues.  A  sort  uf  anemia  is  produotnl  in  the  tissues,  wliich 
thus  Iteeome  poor  soil  tor  bacterial  growth.  The  mucous  seerotiou 
<liinini.she.s,  and  tJie  membrane  soon  loses  its  hyperemia;  in  short, 
tlic  influnnnatory  processes  decline.  The  astringent  action,  how- 
evcT,  shoiilcl  be  coiilined  tu  the  surface,  to  funu  a  thin  super- 
ficial coating,  for  it  it  should  happen  to  penetrate  more  (Ieej>ly 
the  tissues  might  bo  <lcsLruycd.    It  is  tliereture  [JoHsible  tliat  »ul>- 
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stancts  iBwl  in  small  quantities  or  iu  weak  solutloTis,  wilh  an 
astriiif^ent  cffvct  only,  uUgbt  prove  caustic  if  Ufied  in  greater  con* 
cmtratiob. 

The  a'^lrinRTiit  hKit  known  (uul  most  extensively  iisccl  is  tannic 
acid.  Tun'  tjiimio  arid  is  not  iidaptod  to  tin;  tn-titint-iit  of  the 
dkcased  mUMms  iiK-mbniiie  of  tlie  intestine,  bec^iLse  it  rajiidJy 
uuitcs  wilh  jirottin  in  the  stomach,  «iitcriiig  the  int<^tiDc  in  a 
nxnluned  and  inaL-tivc  form.  In  tlic  alkaline  intestinal  secretiona 
th(%«-  nll)iiniiniit<-s  are  c^^n^■crtcd  into  alkalitaimatcs,  which  arc 
capalile  of  itrodiwing  only  insigiiifii^aiit  astriji^^nt  efl'ects.  More- 
over, the  efffft  of  pure  tannic  acid  on  the  mu«tiis  membrane  of 
'the  stomach  is  caustic  and  may  n-»ult  seriously.  For  this  reason 
the  cumpoutuls  ar«  nsed  instead  of  pure  tannic  acid. 

Tlie  tannin-slhumin  v<)iii|KUtnds  are  iiL-ioluhlc  in  aci<)  ini-din,  aiul 
are  ibercforc  not  iwteil  iiixm  by  the  acid  gastric  juice,  but  in  the 
alkaline  intestinal  secretions  a  suffiucnt  amount  of  musceiit  tannin 
b  liberated. 

1'aunalliin,  a  compoiuid  of  this  class,  w  prepariHl  by  heating 
taimin  with  albumin;  it  contains  .'jO  i>er  Cfiit  of  tannin.  The 
beiteticial  effect  of  this  comjxtnnd  iu  diarrhea  is  rccogmKctl,  The 
dose  for  adulta  is  1  Gm.  (lo  grains},  for  children  0.5  Gm.  (7  gruns), 
sex'eral  limes  daily. 

Tamiocol  (toimingelatin),  honthin  (keratinized  albuniin-tannate) 
aad  glutanol  (a  comitound  of  fdeiironat  and  tannin)  are  odminia- 
tered  in  similar  doses. 

A  preparutiuD  of  more  recent  introduction  is  tannyl,  a  compound 
of  oxydilortascin  with  tannic  add.  This  Is  a  brovi-nish-yellow 
powder,  iidorltfci  and  tasteless,  insoluble  in  water  and  acid  ga.stric 
juice,  having  well-marked  astringent  and  antiseptic  properties. 
Tannyl  is  valuable  in  catarrh  of  botli  tlic  large  and  the  small 
intestine.  It  is  particularly  useftil  in  obstinate  cases,  and  is  there- 
fore piescTibed  in  gaatrogi-nic  diarrhea  and  ulcerative  processes. 
Tannyl  can  be  given  as  a  jxwder  or  in  tablet  fonn,  llic  dose  of 
the  powder  is  0.6  Gm.  (1(J  grains)  or  more,  three  times  dally,  in  cocoa 
or  rice-tKHip.  The  tabletji  sliould  be  well  broken  up  before  being 
taken;  two  tablets  may  be  taken  three  or  four  times  a  day. 

Milksomatose  occupies  a  unique  position  among  the  taiinalbumin- 
fHis  tompounils,  because  of  its  solubility  in  water.  It  is  a  com- 
pound of  milk  casein  and  5  per  cent,  of  tannic  acid;  a  yetlow-brown 
povrder,  odorless  and  nearly  tasteless,  'llie  dose  for  adidti  is 
three  tablrspoonfuls  or  more  several  times  a  day;  for  children, 
one  to  three  tcaspoonfuls.  Soup,  bouillon,  milk,  claret  or  tea  can 
be  us«l  as  a  vehicle.  Because  of  ite  solubility,  milksomatosc  is 
well  Iwme;  it  has  a  distinctly  a<4tnngent  effect.    (See  page  192.} 

Taniiigen,  or  diaectyltannin,  has  pmved  to  be  a  useful   astrin- 

St  iu  b«>th  atute  and  chronic  catarrh  of  the  intesiuic.    llie  adult 
e  B  0.&  to  1  Gm.  (7  to  I'l  grain-t),  the  dose  for  children  U.25 
1 0^  Gm.  (4  to  5  grains),  several  times  daily. 
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I'rqMiratinns  haAin)/:  similiir  actiims  Hrt-;  'riiiiDoforin,  ii  corulcn- 
sutiuii  product  uf  taiuiic  iirid  aitd  formaldehjd,  given  in  du^tes 
of  0.3  to  0.6  Gm.  (5  to  7  groiits);  mid  taiiiiopiii,  u  compound  of 
taniun  and  bexainethylainiii,  dotie  O.ii  to  1  Gm.  (7  to  15  nrraia'^) 
three  or  four  times  a  day.  These  two  preparations  arc  tisclul 
as  oiitisi-ptics  also.  Tanniften  is  the  least  soluble  in  Hie  gastric 
juice,  tannopin  and  tannoform  mure  soluble,  and  tiLiinalbin  the 
most  freely  soluble  of  the  four,  Taiinofunn  is  most  easily  soluble 
in  the  intestine,  followed  in  order  by  tannjgen,  tannalbin,  uihI 
tannopin. 

Agar  can  be  impregnated  with  \*arious  dnigs,  and  on  admini?itra- 
tion  convey  tlieir  therapeutic  projiertira  to  all  parts  of  the  iiitcstuie. 
Agar-tannin  is  such  a  combination,  useful  in  all  eases  of  chronic 
diarrhea.  I  have  used  it,  following  the  suggt-stioii  uf  Kinhorn,  with 
gratifying  results.  The  <lose  is  a  tcaspoonful  three  times  a  day. 
(Sec  page  287.) 

A  number  of  vegetable  drugs  arc  employed  because  of  the  tan- 
nic acid  they  contain.  Gambir  has  Xaknx  the  place  of  tlie  catechu 
of  the  Pharmacopa-ia  of  1S90.  It  ]s  an  extract  prepared  from  the 
leaves  and  twigs  of  Ourouparia  Gauibir,  and  contains  »  large  pe> 
oentage  of  tannic  acid  and  its  compounds.  Gambir  was  introduced 
on  account  of  the  difBculty  of  obtaining  in  the  market  true  ocat^'ia 
catechu.  The  Tinctura  f'atechu  Compositw  and  the  Trochiuci 
Catechu  (t".  S.  P.  ISWl)  are  replaced  by  Tinctura  Gamnir  Com- 
posite (average  dose,  4  Cc.)  and  Troehisci  Gambir,  U.  S.  1'.  1910 
(average  dose,  I  Gm.). 

Kramerlahas  similar  astringent  properties;  it  i»  administered  as 
an  extract,  0.3  to  0.6  Gm.  {h  to  10  grains)  ifiuidcxtract,  0.3  to  2  Cc. 
(5  to  30  minims);  or  tmcture.  2  to  8  Cc.  (oss-ij). 

Tincture  of  kino  is  prescribed  in  the  <losc  of  1  to  8  Cc.  (15  to 
120  minims). 

Tannic  acid  is  a  constituent  of  salvia  (leaves)  and  Qucrcus  oiba 
(bark  and  fruit — infusion  of  the  fonner  and  preparations  of  the 
iatler  n»  acorn  cocoa  and  acorn  coffee), 

Ilematoxylon  (logwood)  has  been  used  for  a  long  time  as  an 
astringent,  and  ts  well  borne  by  the  stomach  even  when  its  use 
is  prolonged.  It  may  be  given  as  tlic  extract,  0.3  to  1  Gm.  (5  to 
15  grains)  several  limes  <iiuly  in  itills  or  in  claret.  Recently  a 
fine,  brick-red  powder  has  been  made  by  the  action  of  fomialdehyd 
ou  hematoxylon,  which  is  called  almatnn.  It  b  particularly  recom- 
mended for  the  treatment  of  tubercular  intestinal  disea-9ca.  It  is 
given  in  capsules  or  as  pastilles  in  doses  of  0.>>  tu  I  Gm.  (7  to  15 
grains)  four  to  six  times  a  t\»y. 

Ipecacuanha  root  has  a  feeble  astringent  effect. 

The  tannin  contained  in  all  the  alwve-mentioned  preparations 
has  only  a  slight  astringent  effect  on  the  gastric  mucous  membi«ne, 
because  the  tannic  acid  b  liberated  wry  slowly  from  the  drug. 
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The  extncta  nre  preferable  to  the  tinctures  liecaiiae  they  are  less 
iiritatitiK  to  the  gastric  iiuk-ous  mcnibratur. 

The  employmwit  of  whortleberries  and  blackberries  in  the  diet  of 
ii)t4:3tuuil  diR'asi'S  is  bused  on  the  large  amount  of  tannic  aoid  they 
contain. 

Tbc  salti  of  some  uietak  exert  a  similar  but  mildt-r  astringent 
effect  upoi)  the  iiuicoiis  membrane  of  the  intestine.  Thi;:  is  espe- 
cially true  of  the  oompountis  of  bismuth.  The  ph>-siolo(pc  action 
of  bi^nuth  on  the  intestinal  nnimus  membrane  is  believed  to  be 
as  follows:  the  compounds  of  tliis  metal  unite  chemically  with 
the  hy(h^)gen  sulphid  that  is  freely  evolved  during  tlie  processes 
of  dc<^imi>ofritinn,  and  are  precipitated  as  an  indifferent  siilphid  of 
bismuth  upon  the  iitflame<l  or  ulcerated  mucous  membrane,  thus 
fonning  a  protective  coating.  The  bismuth  preparations  at  the  same 
tiDH*  ait  as  aiitiscjitics  l,;>ee  page  26a). 

Silver  nitrate,  protargol  and  other  salts  of  silver  are  not  now 
employed  internally  in  the  treatment  of  intestinal  diseases. 

Latiic  add  has  been  recommen<led,  pnrtiinilarly  in  tuberculo^. 

(b)  P»Y)(«*(i!M.^Proteetive8  have  the  property  of  covering  the 
inflamed  or  uli«rate<1  intestinal  mucous  membrane  witli  a  tJiin 
pfitleetive  layer,  in  a  manner  similar  to  that  ascriljed  to  liLimuth 
in  uloer  of  the  stomoi'h.  Among  lliesc  remedies  are  tbc  calcium 
pre^wration!),  calcii  carWnas  prsecipitatiis,  calcii  phosphas  pnecipi- 
tatiu,  calcii  salic\laa,  and  creta  pneparata.  These  dnigs  have 
welt-marked  aslriiigcnt  and  antiseptic  proijcrtics;  they  are  given 
aa  powders,  either  alone  or  combined  in  eciual  parts,  in  teaspoonfiil 
doMS,  three  times  dmly,  Ilwcntly  clay  (Iwlus  alba)  has  been  used 
in  acute  and  chronic  diarrhea,  and  it  seems  to  act  well  as  a  protec- 
tive in  such  cases.  In  a«.-ute  enteritis  it  has  l>ecn  given  suspended 
in  water,  in  di^es  of  (iO  to  UX)  (im.  (Jij-iij).  Talcum  may  be  em- 
ployol  in  a  similar  manner;  large  doses  of  it,  howe\'cr,  are  necessary 
— 60  to  100  Gin.  at  each  adnunistmtion. 

Kaolin  (bolus  allta,  porcelain  clay)  and  talcum  (talc)  have  a 
sH^tly  astringent  action,  but  they  are  more  useftd  as  protective^. 
The  virtue  of  kaolin  depends  upon  its  power  of  removing  bacteria 
and  toxins  from  nmcous  mcmbram-s  by  mechanical  absorption. 

Anttseptict  and  AntUermentatiTes. — Abnormal  proce^tses  of  putre- 
faction aiKl  fermentation  in  the  intestine  arc  apt  to  continue 
and  to  keti)  up  tlve  inflanunatury  ehnngesof  the  mtestinal  mucous 
membrane;  thej'  may  also  iuLTcasc  peristalsis,  an<i  give  rise  to 
pains  umI  other  disagreeable  sensations  through  the  formation  of 
gtwm  which  dbtend  the  aUlomen  (meteiirism).  The  diseased 
intestinal  nuicous  membrunc  is  therefore  benefited  indirectly 
when  it  is  pi^issible  to  dieck  or  to  diminish  such  deconipo^tion 
prvocitaeii.  This  can  be  accompli^^hed  up  to  a  certain  <legree  by 
tiie  antifennentati\'e  and  antiseptic  drugs.      To  this  class  belong 
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the  already  mentioned  drugs  tannofoim,  tannopln  aiid  tannvi,  aali- 
Cjltitc  of  hisiiiutb,  uikI  cuk'ium  siilk7lBt(;.  'VIik  liiitifcnn^-ntjilive 
effect  of  salicylic  acid,  it  will  l)e  remembered,  was  mentioned  when 
disaissing  the  elTcct  of  saljc-vlic  milk  (si-c  page  17C).  It  may  be 
said  tlint  ttie  »nU<'ylic  preparatiunn  are  the  l>est  antifermentatJvc 
agents  for  the  intestine.  Apart  from  those  referred  to,  attrition 
may  be  drawn  tn  niagne>iiim  salicylate  in  <li)9ea  of  I  to  2  Gm.  (15  to 
3(1  grains)  three  times  daily.  It  aets  partieularly  well  in  gaseous 
fermeiitjitioii,  oven  in  the  ab^enci-  nf  diarrbeu,  and  i»  not  a.t  con- 
stipating as  bismuth  salieylate.  Bismnth  liisalieylate  (gastrusau) 
may  be  given  in  llie»c  cases.  Sulul  and  lu'etylsaliejlic  add,  O.Ii 
to  1  Gni.  (74  to  15  grain.i)  several  times  a  day,  may  ocea.<)tonally 
he  used  with  good  results  in  intestinal  diseases. 

Calomel  wa.s  formerly  considered  the  best  intestinal  antiseptic. 
It  was  supposed  that  in  tiie  sttMnadi  the  calomel  vras  converted 
into  an  albuminate  whicli,  jtiv^sinj;  onward  to  the  alkaline  pancreatic 
juice,  was  there  partially  uxidized  into  <rorrosive  hiililirnate  in  the 
presence  of  sodium  rhlorid.  Other  writers,  however,  hold  that 
the  only  antj.<>eptic  effect  of  calomel  is  that  which  results  from  its 
mild,  iion-ini fating  purgative  action,  as  in  the  case  of  any  other 
mil<i  jmrgatixe.  Ilius  it  may  be  terme<l  an  antiseptic  by  virtue 
of  its  ^tinuilnting  effect  upon  the  trunsudation  of  liquid  into  the 
lumen  of  tlic  gut — the  bacteria  being  washed  out  of  the  mucous 
membrane.  However,  sintv  Strasburger  dwnonstrated  an  actual 
increase  in  the  number  of  intestinal  bacteria  during  the  administra- 
tion of  calomel  this  drag  has  not  been  coMsidcre*!  of  much  value  aa 
an  antiseptic.  On  the  other  liand,  recejit  rcscarchea  in  Schmidt's 
clinic  make  it  appear  that  calomel  does  not  always  increase  the 
number  of  bacteria,  but  very  frequently  reduces  it. 

Magnesium  peroxid  acts  as  an  antiseptic  by  tlie  liberation  of 
oxygen,  and  is  in  effect  probably  rchited  to  peroxid  of  hydrogi-n. 
Peroxid  of  hydrogen  acts  in  the  small  iutistiue  as  it  docs  in  tlie 
stomach.  It  increases  the  natural  secretions  of  the  intestinal 
mucous  membrane,  luid  thus  increases  the  natural  antiseptic 
power  of  tlie  parts.  Moreover,  it  literally  flushes  the  bacteria  out 
of  the  mucous  mi-n>brane.  Perhaps,  in  addition,  it  has  a  directly 
germicidal  effect  on  the  ba<.'lcria  in  consequence  of  the  liberation 
of  oxygen.  Pure  pcroxJd  of  hj'drDgen  is  promptly  decomposed 
both  in  the  air  and  in  the  stomach.  Schmidt  rcconunends  impreg- 
nating piu-c  agar  with  it,  tliis  vehi<ie  having  the  property  of  giving 
off  the  peroxid  slowly,  so  tlial  it  passes  through  the  stomach  into 
the  intestine  without  decom)X)8ition,  In  the  intestine  it  is  decom- 
|M)3cd  instantly;  jieroxid  agar,  or  "oxygar,"  is  therefore  avuluble 
in  eases  of  disease  of  the  small  intestine  in  which  tlie  lesion  is 
situatetl  high  up,  but  in  the  lower  parts  of  the  intestine  no  effect 
cati  reasuiii^ly  lie  expected  from  tliis  preparation.    It  is  adininis- 
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ter^d  in  the  do»c  of  1  Gm.  (15  grains)  three  times  a  day  in  a  wafvr 
nr  in  a  little  water. 

Pure  b«rt«naphtol  13  rarely  iised.  Boas  prcsTibcs  hismiitli  bcta- 
naphtol  quite  frequently.  liixlttri  Munnly  n-cotnmends  IioiiitoDaphtol. 
'ITiis  jjrrpMntion  exerts  its  eflet-t  (iire<;tly  in  tlie  intestine;  it  pasaes 
throuKh  the  stonmch  imchan^^^l  aixl  breaks  up  in  the  inte;<tiiic, 
gi^-iiig  olT  free  iiuplilul.  It  dut^  not  irritate  the  intestine.  It  ia  ^iven 
in  the  doae  of  2  to  4  Gm.  (3s^j)  a  day. 

lehthj'o)  is  said  to  prevent  decoinpoeition  quite  well.  It  is  given 
in  pills,  0.1  Gm.  (2  graias)  everj-  two  hours.  It  may  be  Riven  as 
an  alhtiminous  eouipcmnd^ichtlialbin,  which  has  the  advantage 
of  lieiiig  ta.steks3  and  insoluble  in  acid  ga.<itric  juice.  The  dose  for 
children  is  0.1  to  0.3  Gm.  (2  to  5  gTHins)  and  for  adults  2  Gm. 
(30  grains)  several  times  a  day.  The  administration  of  iohtliyol 
ia  occflsionally  foltowe<l  by  slight  gastrie  diseouifurt  and  enirlation. 

Otlier  remedies  are  creosote  ai»l  its  tieri\'»tive3.  Creosote  itself 
b  f^ven  in  pilb  or  capsules  of  (!.(),')  Gm.  (1  grain)  four  or  five  times 
a  da,v.  i*i]Ls  vith  enteric  (tuaiiig,  rendering  Ihem  insoluble  in  the 
stOEpiach,  are  available.  A  good  substitute  for  tlii"  preparation 
b  guaiacol  carbonate;  but  pnipuiiote,  a  couipourul  of  cn-i^iflote 
and  phenj'Ipropionie  aiid,  is  iietter.  Thiocol  ha.s  l>fen  recently 
recommended.  It  inhibits  i>eri3talsis,  and  decreases  h>'per.'^cre- 
tion  and  tlic  number  of  bacteria;  does  not  irritate  the  stomach;  and 
b  grven  in  doses  of  (l.-l  (im.  (8  griuns)  three  times  a  day,  preferably 
in  the  form  of  tn)>lrt$.  Kntero),  u  cresol  preparation;  $tryaeul, 
■n  add  ester;  and  nosojthen  (tetraiodophen»li>htlialein)  arc  some- 
ttmes  used.  lodofonu  ia  of  some  value  in  certain  intestinid  dis- 
eases (d\"9enterj'),  Thyol  in  rather  large  doses— 4  tt»  6  Gm.  (3  j"is*) 
iLiiiy— in  eupsules,  acts  ik  an  antiseptic  Menthol  may  be  given 
in  the  dose  of  0.1  to  1  Gm.  ("J  to  15  gnuiis)  w^-erul  times  u  day,  in 
ropautcs.  Kesorctnol  may  Hkenlte  l)e  employed  in  the  same  manner 
as  in  gastric  diseases.  .Saccharin  in  full  duaes  acts  as  an  itntifer- 
tneutative.  A  pure  njltiue  of  lactic  arid  biwilli  (MelehuikolT)  has 
l>cen  tse*!;  its  Hiilisei>lio  effects  are  fully  described  in  diseiissmg 
yughurt  (see  page  KM). 

Yeast  also  has  murfi  powi-r  of  tlcstrojnng  the  twudtj*  of  patlio- 
gmit  laetcria.  The  yea^tt  of  btrr  is  freqiiently  usi-d  for  tlie  purjiose 
of  disinfn-ling  the  intestinal  tract. 

The  first  principle  in  the  treatment  of  intestinal  diseases  must 
ahrays  bi*  to  obtain  full  control  over  the  putliologic  condition  by 
purely  dietetic  measures,  long  continued  rest,  and  avoidance  of 
all  irritation.  Thi-se  mpasuren  failiiifr,  it  is  advisable  to  assist  a 
regulated  diet  by  tbe  giviiiR  of  a.itringent  and  antifermeiitative 
mnedirs.  Astringents  are  coiitra-iiKlicatetl  in  those  eases  in  which 
iDflatnmation  and  tiiarrhia  ha\e  arisen  from  deentnpoMtion;  the 
lOiHn-al  of  the  decomposing  contents  is  tiie  rational  tn-atment. 
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PUKOATIVES, 

The  effect  of  pug&tivc  rcmt-Uics  depends  upon  stimulation  ot 
the  peristaltic  movements  uf  the  inte-stinc,  aiid  )>artly  upon  Uqiie- 
faction  of  the  stool».  The  httter  is  brought  about  by  an  increase 
in  the  natural  st-crctiou  of  the  mucous  metiibrane  of  tlie  intestine, 
from  tlie  irritating  effect  of  the  purgative  agent,  or  by  an  increased 
tmnsuilation  of  st-roiis  liuid  into  tliu  lunii-n  of  tlio  intestinal  eaiial. 
Tlie  increase  in  peristalsis  is  l>rought  about  by  local  stimulation  of 
the  mucous  membrane  and  its  nerves,  causing  a  reflex  stimulation 
of  the  motor  ganglia  of  tlie  intestine.  Some  drugs  act  in  ibis 
manner  on  the  whole  intestuial  c;anal,  while  others  act  oiJy  on  the 
large  intestine.  This  depemis  on  the  comparative  facility  or  diffi- 
culty of  absorption  of  the  medicaments;  the  more  resustanec  there 
is  to  absorption,  the  more  general  will  be  the  peristaltic  effect.  All 
pnrgativea  stimulate  peristalsis;  many,  in  atUlition,  increase  the 
amount  of  liquid  in  tlie  int4»tine.  This  ftiLt  has  been  coiitroverte<l 
up  to  the  very  present.  Attempts  have  been  made  to  explain  the 
liquefaction  of  the  stools  by  saving  tluit  the  absorption  of  water 
from  the  bowel  is  diminislied  by  tlie  purgative  and  the  accelerated 
pcristaJsis.  Later  researches  liave.  however,  shown  that  this  do«* 
not  play  any  very  conspicuous  rflle.  Aflnlf  Schmidt  insists  that,  as 
a  rule,  the  diarrhea  w  referable  to  the  secretion  of  an  albuinuious 
decomposable  fluid  withui  tlie  lumen  of  the  gut—"  No  diarrhea 
with  increased  i>eristalsi8  without  secretion  of  a  decomposable 
fluid  by  the  intestinal  menibrunes."  Thus  an  explanation  is  ofi'erwl 
for  the  strongly  pronounced  decomposition  processes  which  are 
found  in  diarrheic  stools.  This  increase  of  intestinal  fluids  is 
caused  by  a  great  variety  of  agencies— bacterial  irritation,  thermic 
aTid  eheroicai  stimuli,  coarse  foods  ill  <iigc3ted  in  tlie  stomach  (e.  g., 
raw  comiectivc  tissue),  and  similarly  by  a  large  number  of 
purgatives. 

A  general  distinction  is  made  between  apmentti,  which  affect 
only  the  peristaltic  movements  and  render  defecation  normal  both 
as  to  frec]uency  and  consistency"  laxatives,  wliicb  induce  semisolid 
or  liquid  stools;  and  the  drastics  which  cause  profuse  watery 
diarrhea  and  intense  inflammatory  irritation  of  the  mucous  mem- 
brane. 'Jlie  latter  need  not  be  considered  from  a  therapeutic 
standjMtuit.  This  classification  jiossesses  but  little  practical  value, 
inasmuch  as  the  aijerients  become  laxatives  and  the  laxatives 
cathartics  when  given  in  large  doses,  and  vice  versa.  It  is  tlie  dose 
only  which  makes  the  diiTereiicc,  The  oc-curreiice  of  pains,  often 
of  a  colicky  nature,  after  e«cli  evaniation,  results  from  tlic  violently 
stinmluted  peristalsis  and  the  irritation  of  the  sensory  nerves  of 
the  intestine. 

Indicattona  for  the  AdminlBtratkn  of  PursatlTes.—  Conditions  of 
acute  constipation  require  a  purgati\'e  luiless  they  are  euuscti  by 
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inflanimatory  changes  or  by  stenosis  of  the  intestine,  ShoiiliI  any 
(loiibt  exist  regarding  these  latter  euiulitioiis,  it  is  Wtter  to  give 
an  enema.  ^^^lCll,  however,  n  pufRative  is  indicated,  one  ought 
to  be  selected  which  act.i  promptly  and  surely,  and  a  large  dose 
sbouJd  be  given.  When  the  stotna^-h  \s  rli^teu^ed,  raloiiiel  U  the 
br<t  drug;  aiui  whrn  thtr  stumach  i»  normal,  cantor  oil.  It  must 
not  \te  forgotten  that  purg»tiv«-s  niaj'  niiise  great  disturbanre 
to  the  gastric  secretion.  The  administration  of  any  purgative 
ought  to  be  diseitntinited  as  soon  as  iwssible.  In  lu^es  of  chronic 
iiitrsliiia)  stasis,  purgatives  arc  unavoidable  and  act  more  sm-ely 
than  enetuatn,  but  only  mild  drugs  should  be  *-mpI<iyi-il.  that  irri- 
tation of  the  discaswl  intestine  may  l)e  avoided.  Purgatives  are 
indicated  in  those  ca:ses  of  atonic  constipation  only  in  which  it 
has  been  found  im)M>ssil)Ie  to  obt^n  results  by  means  of  dietetic 
and  pliysiothenijR'utic  methods.  They  should  be  usitl  in  (-uses 
of  acute  intestinal  catarrh  in  order  to  bring  about  as  rapidly  as 
poo-tible  an  e\'acuation  of  the  decomposed  and  disintegrating  fecjd 
masses.  Purgatives  in  such  c-a.'ies  act  literally  as  antiseptics, 
iiULSituieh  as  ihcy  wjwh  out  tlic  bacteria  from  the  mucous  mcn>- 
hrane  by  stimulating  the  normal  glandular  secretion,  (.'alomcl  and 
phefwlplitlialcin  are  particularly  valuable  in  these  conditions. 
When  the  bowel  is  conipIetcl>'  iKxJutle<l,  the  use  of  cucmata  is, 
of  course,  the  only  proper  treatment.  Purgatives  slioidd  not  be 
given  in  tlie  atonic  «Y>u^lipution  of  youthful  patients;  and  thi:^' 
are  absolutely  contra-inditatiHl  in  spastic  con.'<lipation.  It  la  a  dif^ 
tii>ct  llierajxiitic  error  to  treat  eonstijiation  in  cases  of  cliroiuc 
enteritis  V)y  means  of  purgatives. 

C'ertam  drugs  which,  thoiigh  thc>'  have  no  spcdfie  purgatiA-c 
action,  assist  in  the  passage  of  feces,  should  be  mentioned  here, 
Opium  mu.'it  be  jJac«il  first  in  this  respect,  as  U'iiig  the  most 
important.  Its  action  in  placing  the  bowels  at  rest  and  thus  cau'V* 
iiig  the  cessation  of  cramps  has  already  I(ccn  descriWd,  Opium 
relaxes  tlie  intestinal  muscle  fibers  and  thenby  o)x'ns  the  way  for 
the  free  passage  of  fecal  matter  in  cases  of  spastic  coiistipalion. 
AtrojHn  acts  vci^-  similarly;  its  action,  liowe\er,  is  not  so  <Iccided  as 
that  of  opium.  In  large  doses  it  has  a  paralyzing  vihvt  upuu  tlic 
nerve  endings.  Atropiii  may  therefore  l>c  combined  with  opitmi. 
Alropin  sulphate  is  gi\'cii  siiboitaneously  and  in  pills  or  tablets; 
moximimi  single  dose,  (UXIl  (jm.  {cV  grain).  The  extract  of  bella- 
doitns  may  be  given  in  dose.s  of  O.Oio  Giu.  (I  grmn);  when  used 
for  any  length  of  time,  caution  is  ad\'isable,  lest  poisoning  result. 
AtrfjgHn  may  Ijc  repW-etl  by  euuiydrin,  twenty  drojw  of  a  1:1001) 
lolutioti  three  times  daily,  I'hysostigmin  (e^-rln)  has  a  stimu- 
latiog  effect  on  ix-ristulsis;  it  directly  iiillui*ncvs  the  contractile 
niUftdn,  Though  employed  largely  in  \etcrinar}'  medicine,  it  is 
nhnys  somewhat  dangerous  in  human  practice  and  should  Ije  used 
only  in  extreme  atsea.    In  severe  tympanites,  ileus,  meteorism, 
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mmI  pftriily^is  of  tliv  intestine  iifter  operations,  pfiy!>osti^tiiii  is 
sometinips  prescribf (i ;  in  aiicli  casfs  it  is  gi^-en  in  tlie  fona  of 
pliysostigmin  solicylutu  in  doses  of  0.0(X)6  to  0,002  Gm.  (yja  to 
R^j  grain).  'J'here  ia  nothing  nmre  ivliaMe,  hftwe\'er,  for  the  pre- 
vention or  wlicf  of  postoperative  intestinal  jjore^  than  pituitiin 
(pitiiitarj-  extract),  administered  !i>TxiiieruiiefJly  or  intravenintsly; 
tJie  dose  is  1  to  2  Cc.  of  the  stundanl  pn-paratioii,  or  Iialf  tins 
qnantity  of  pituitrin  "t<urgicat."  Stryohtiin  Htinoulates  peristalsis 
and  is  given  to  adults,  (■specially  after  operations,  in  doses  of  OSMXi 
fim.  {^  grain),  being  preceded  by  a  sidine  ])urgalive.  For  the  relief 
of  spasm,  benzjl  beiizoatc  in  duses  of  2  Co.  (30  minims)  may  be 
given  with  any  of  the  abo\'e  named  preparatinns. 

The  number  of  (bugs  tised  as  purgativ'ea  proper  is  extremely 
]ai;ge.  The  mildest  purgative*  are  the  fniit  acids,  especially  when 
they  arc  taken  as  slowly  absorbable  acid  sails  (tartrates,  citrates) 
nr  in  cnnibination  witli  colloid  materials  (pectin,  vegetable  muatsi) 
and  mild  laxative  carbohydrates  (sugar).  A  large  number  of  fruits 
(as  apples  aiut  grapes)  contutn  n  mixture  of  these  materials  and 
for  this  reason  play  an  important  role  In  the  dietetic  treatment  of 
constipation.  Grape  juice  wntains  jwid  imtnssiinn  tartrate.  Some 
kinds  of  jam  (piiliw)  occupy  an  intcrme^iiary  jMisition  In-twecn 
foods  ami  purgatives;  r.  ej.,  prune  jam  (jjulpii  prunyrum),  elderberry 
jam  (pulpa  sambuci),  quince  jam  (pulpa  cassia  fruetus),  and  taniar 
rind  jam  (pulpa  tamarindonim  depurata),  and  the  marrow  of 
the  skins  of  Tauiarindns  indiea  made  into  a  confection,  Tlie  latter 
eontmns  a  mixture  of  dtric,  malic,  and  tartaric  acids,  and  acts 
as  a  purgative  in  doses  of  15  to  30  Gm.  (Sss-j).  Tlie  confection 
»etina-  consists  nf  powdered  senna,  tamarind,  fig.  oil  of  coriander, 
cassia,  prune,  and  sugar,  neutralized  by  means  of  carbonate  of 
magnesium;  dose,  4  to  8  Gra.  {5j  ij)-  Manna  belongs  to  this 
group;  it  is  the  dried  juice  of  Fraxinu.-*  ornus  (habitat  South  Italy), 
containing  (>0  to  80  per  cent,  of  the  active  principle  mannite. 
Manna  in  doses  of  15  to  GO  Gm.  (5ss-ij)  acta  n.**  a  mild  purgative, 
hut  is  not  used  as  much  as  fomierly.  Of  the  carboliy<iratPs,  various 
kintb*  of  sugar  (cane-sugar,  grape-sugar,  and  miik-sugiir)  tict  as  mild 
purgati^-ea.  Hie  latter  two  are  somewhat  more  active  than  the 
first  mentioned.  The  mild  piu-ga1i\'e  effect  of  houey  is  due  to 
the  presence  of  these  sugars. 

The  various  substances  mcTitioncd  above  belong  to  tlie  aperient 
group.  Those  now  to  be  considered  are  usually  cla-ssed  among 
laxatives,  A  few  inorganic  salts  may  first  be  mentioned,  which 
are  especially  represented  by  sotlium  sulphate  (Glauber  salt)  and 
niagnc-sium  suljihatc  (Epsom  salt).  ITicse  salts  act  by  contact  as 
slight  irritants.  I''ven  in  small  doses  tliey  are  laxative,  because 
they  are  capable  of  passing  along  the  wb<)lc  length  of  the  intestine, 
being  not  easily  diffusi'i!  or  absorbetl.  This  b  due,  partly,  to  their 
ability  to  unite  chemically  with  a  large  quantity  of  water.     Not 
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are  Uiey  al^sorbed  slowly,  but  they  hinder  the  alMorptinn  of 
cr;  itwreoviT.  lliey  stimulHto  iiitfstiiial  sexretioii  ami  truiiswls- 
tioii,  muring;  lk)uic)  irvaciiations.  The  effcrt  of  these  sails  on  diges- 
tion has  lx.111  stmlied  by  mentis  itt  nx-iit^-iiugniphic  nbservationa. 
It  iit  3^«^i  tliat  tlic  Halt  solution  retards  the  motility  of  the  Atumoch 
but  strongly  aecelerates  the  piissiifce  of  the  diyme  tlu-ouRh  tlie 
Minall  intestine,  liquefies  the  <'niitents  of  the  larjp;  intfstUR^  and 
vifX»  the  feces  to  the  sigmoid  flexure,  so  tJmt  in  fl  few  hotirs  there 
naults  a  thin,  watery  stool.  These  salts  are  given  in  doses  of  15 
to  30  Gm.  (one  to  two  tJiblcspcM>nfuls)  dissolved  in  a  glass  of  warn) 
water;  they  aixr  bt'si  taken  In  the  morning,  one  hour  before  breakfasL 
It  is  a  goocl  plan  for  the  patient  to  take  some  cxereisc.  Ixx-aiise  bodilj' 
nintion  acederatvs  the  passage  of  the  saline  solution  from  the 
sti)iii»e)i  into  the  intestine  aiul  also  aids  in  the  omvard  motion 
of  the  fceal  mass.  If  exercise  be  neglected,  it  may  be  that  the  salts 
will  pnKluee  no  effect.  This  is  the  reason  whj'  these  laxatixTS  are 
not  i»rcscribed  for  patients  euiilined  to  bed.  WTieti  employed 
nirrectJy  the  mineral  salts  do  not  cAiise  any  piun,  hut  induce  a 
free  defeeation  in  from  one-half  hour  to  tlire*"  hours.  The  same 
effecls  are  jiroduceii  by  Carlsliad  salts  liccausc  of  the  (Jlauber 
salt  the>'  eontaiti,  and  by  all  the  vtell-known  inJEKTal  waters  eon. 
taiiiing  (.dauber  salt.  .\s  a  rule  Glauber  salt  is  prcferreil  to  l:)psoiii 
salt,  on  aecount  of  \\n  Itetter  taste.  To  impro\'e  the  taste,  lemon 
juice  may  he  Mldtil  to  anj-  of  these  salt  solutions. 

To  this  group  of  salts  )>elon);  quite  a  number  of  others  which 
ha\T  a  similar  oetioii.  l\)ta'*«ium  bilartrate  (cream  of  tartar), 
soluble  in  water,  has  an  agreeable  acidulous  taste.  It  is  a  mild 
purgative,  combining  the  saline  and  acid  elt'eet.-*  in  <Iom»  of  2  to  15 
Gm.  (5s.s-iv).  Potassium  and  s(*diura  tartrate  iRocliellc  saJl), 
readily  soluble  in  water,  has  a  cooling  saline  t&'^te  and  is  adinin- 
btert^l  ill  doses  of  8  to  30  Gm.  (Sij^Sj).  Sodium  phuHphatt^  is  a 
mild  purgath'e  with  a  saline  taste,  and  is  readily  soluble  in  water; 
the  dose  is  0,3  to  3  Gm.  (h  to  45  groins).  Liquor  magitesii  eitratis 
(solution  of  roagni-sium  citrate),  a  solution  of  magnesiun]  citrate 
nith  e»x-s.s  of  ntric  acid  and  carbon  dioxid,  is  markettxl  in  corked 
and  wiml  bottles;  it  elTcr\'esces  when  the  bottle  is  uncorked;  dose, 
60to240rc.  (5ij-viij). 

Su){^ur  is  a  mild  purgative.  It  is  insoluble  in  tlie  stomach, 
when-  it  causi^  no  discomfort.  It  is  db^olved  in  the  alkaline 
intestinal  juice,  but  s<i  slowly  and  in  such  small  quantities  that 
the  greater  part  is  esjielled  unaltered.  The  alkaline  sulphur  com- 
pmmil  formed,  however,  sujliees  to  stiiniilste  iieristalftis  along  the 
entire  intestinal  canal,  Sulphur  is  employed  in  tlie  form  of  sulphur 
sublimatum  in  doses  of  1  to  4  Gm.  (15  to  (K)  griuns),  and  as  sul- 
phur pnecipitatum  in  th«  same  dose. 

Uydrarg>-ri  chlori<linii  mile  (ealomel,  chlorid  of  mercury)  is  a 
prumpt-ttctitig,  mild  purgative,  and  may  alwaj's  be  gi\-eii  in  inflam- 
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inatory  roiMliti<ins.  It  passes  tJiruiigli  (h«  intestinal  tiuiul  for  the 
most  part  uruk'C'omposcd,  but  (hiring  its  entire  possafce  sirmll 
quantities  are  dissolved,  wliidi  mnnifest  th*ir  activity  by  thfir 
effect  on  the  K&nglia.  TTie  difficiJty  of  solutinn  and  aliflorption 
expUiins  (he  great  eflicjicj-  of  cHlomci,  Tii«  :^mali  c[uantities  dis- 
solved are  convrrttil  iiitd  Uie  siilphid  of  niemiry,  and  probably 
ti/io  into  tlii-^  biohlorid.  Tlic  calomt-l  stool  looks  gntrn — which 
is  due  to  its  containing  bili\'crdin,  the  con\'ersiQn  of  which  into 
urobilin  is  prcvcntwl  by  the  calomel.  Thi!  dose  of  calomel  is  0.0()l> 
to  0.3  Gm.  (tV  grain  to  5  grains)  se\-eral  times  daily.  This  mercurial 
purgative  is  not  suitable  for  prolonp-d  administration,  because  of 
the  danger  of  producing  constitutional  sjinptoins. 

Oleum  ricmi  (castor  oU),  the  fixed  oil  {Hsht  yellow,  viscid) 
expresstxl  from  the  seed  of  Ricinus  communis,  has  an  action  similar 
to  that  of  calomel,  lieing  both  mild  and  effective.  It  contains 
the  csttT  of  ricinoleie  acid,  which,  when  liberutwi  in  the  gut  by  the 
saponifying  action  of  the  pancreatic  juice,  becomes  active.  Caator 
oil  acts  niei-hanically  also,  lubricating  l)oth  tlie  mucous  membrane 
and  the  fecal  mass.  It  may  be  employed  in  inflammatory  condi- 
tions. The  evacuations  following  its  use  arc  painle.'^.s  and  scmi- 
s»ilid.  The  dose  is  \^  to  'M  (Jm.  (one  to  two  tablespoonfnis).  Its 
nauseating  taste  makes  it  difiicult  of  administration  to  seiisitivo 
pcT3on.H  and  children;  but  it  may  be  given  in  eUistie  gelatin  eapsidca. 
Tasteless  {ireparatioas  of  castor  oil  arc  sold  in  the  shops. 

Another  group  of  vegetable  purgatives  that  are  freely  employed 
belongs  under  one  heading,  because  the  active  principles  are  either 
identical  or  closely  related  to  one  auotlier.  These  are  senna, 
rhubarb,  and  aloes.  The  active  principles  of  these  plants  are  deriva- 
tives of  anthracene  which,  with  sugar,  fonn  glucosidcs,  lliese 
medicinal  agents  are  further  related  by  the  fact  that  they  arc 
active  only  in  the  large  intestine. 

A  vegetabtc  cathartic  that  b  frequently  employed  is  iiodojihyllum 
(Maj'  apple,  mandrake).  It  is  a  yellowish  powdej*  which  is  seji*- 
rated  from  the  alcoholic  extract  of  the  root  of  Podophylhmi  jiel- 
latum  by  tlic  whlilion  of  water.  The  active  principle,  podophyllin, 
in  a  mild  purgative;  it  is  prescribed  in  small  doses— O.OOS  to  0.03 
Gm.  {\  to  )  gnuii). 

Jalap  and  eolocynth  are  drastic  piu-gatlves.  On  account  of  tlieir 
irritating  properties  and  the  depression  following  tliwr  use  they  are 
rarely  prescribed. 

Phcnolphthaleiii  is  met  wth  luuter  many  commercial  names.  It 
b  a  mild  !a.xative,  and  induces  painless  evamation  of  the  bowel. 
It  is  also  said  to  possess  some  disinfectant  action.  It  strongly 
stiniulfttes  intestinal  secretion  and  sweeiw  o\it  the  bacteria  which 
are  settled  in  the  lower  fokis  of  the  mucous  membrane  and  in  the 
lymphatic  channels.  Clinical  e)t]>erience  prox-es  tJiat  phenol* 
phthalcin  is  a  vahiahlc  purgative.    The  discovery  of  this  property 
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WHS  purely  iiooidental.  Tlw*  chvmic-al  waa  being  iiscd^to  color 
artiiidal  I  Itmg;arian'  wines  aud  th)i.t  prevent  their  stibstitutitm 
for  genuine  wine.  Those  who  draok  the  artiiicial  wiiKS  suffered 
from  (liitrrhea,  anil  as  si^tti  as  they  dise(iiitirme<l  their  use  the 
diarrbiu  ccaswl.  Phcnolplithiilein  passes  throuRh  the  acid  strtinaoh 
uncbftnged.  hut  rcui-liiitg  the  uttestjue  sumo  of  it  combines  with  the 
alkaline  substances,  [orminR  a  sodium  salt.  Tliis  latter  in  of  low 
difTusive  power  ami  its  presence  iudutvs  a  high  osmotic  pressure 
resuhinf;  in  a  ropiiuLs  at^cumulation  nf  fluids.  It  is  stud  that  85 
[K-r  CT'ut,  of  the  (Irug  iiidestcd  is  fomid  in  the  feces.  Its  presence 
can  be  reatlily  demiiufltrated  by  adding  an  alkali  to  the  feces,  when 
ft  purple  color  will  quickly  develop. 

I'henolphihalein  causes  e\'8Cuation  of  the  bowel  in  about  six 
houn  after  the  dose  is  takai.  Its  use  is  not  followed  by  increased 
tendency  to  constipation,  as  is  llie  case  with  inan\'  other  purgatives. 
It  may  be  Riven  in  capsule,  powder,  or  pill.  The  dose  is  O.oij  to  0.3 
Gm.  (I  to  5  K''""'-'^)  *'"t*  daily  or  oftener.  lierently  it  has  been 
Slated  that  irritation  of  the  kidnej's  and  abdominal  pain  occasion- 
ally follow  the  use  of  pliennlphthalein.  It  is  therefore  advisable 
to  cxetcbe  some  caution  in  its  adutinistrutiun. 

The  special  physiologic  action  of  agar  and  liquid  i>e1rolatiim  will 
be  discussed  in  the  chapter  on  Chronic  Constipation  (XXXVII). 
Agar  will  absorb  fluid  medicanientt  and  later  gradually  liberate 
than,  thus  ensuring  the  application  of  the  medicament  to  large 
arra.s  of  the  inTe^diiud  mucosa.  To  prepare  medicated  agar,  the 
nmtieinal  agent  b  dissolved  in  boiling  agar-watcr,  and  the  solution, 
thoroughly  mixed,  evaporated  to  the  original  dry  agar  volume. 

The  following  eombinations  have  been  suggested  by  Einhorn: 

I'benolphtlialeiii-agar,  K&ch  level  teaapoonful  eqtmis  O.OS  Gm, 
(J  grain)  phenolphUialcin. 

lUiubarb-agar.  Rach  te^kipounful  equal;)  1  Cc.  (15  minims)  fluid- 
cxtractum  rhei. 

Caluuiba-agiu'.  Kach  teospnnnfiil  cquaU  2  Ca:.  (30  minims)  fluid- 
ex  tract  um  calamine. 

(iainbir-agar.  Each  teospooiiful  equals  2  Cc.  (30  minims)  tincture 
gambir  composite, 

Tannin-agur.  Each  teanponful  (quals  0.03  Gm.  (\  grsin)  tannio 
add. 

Simaruba-agar.  Each  teaspoonful  Mpial-s  1  Cc.  (15  minims) 
tinctura  sinuirubie. 

l*henolphlhalein-agar  and  rhubarb-agar  can  be  conveniently  used 
in  tiw  different  varieties  of  constipation.  One  teas[)oonful  of  either 
ui  Water,  twice  daily,  is  the  average  dose. 

Caluml^a-iigar  ha^  ]>rove<l  valuable  in  cAses  of  colitis  (ap]>earance 
of  <x)njsideral>le  aiucus  in  the  utool)  with  ntumal  defecation.    The 
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average^dose  is  one  teaspoonful  in  water,  after  meals  (three  times  a 
day). 

Gambir-agar,  tamiin-^ar  and  simaruba^agaF  are  valuable  in 
diarrheal  conditions,  acute  or  chronic.  The  average  dose  is  one 
teaspoonful  three  times  a  day,  after  meals  (see  page  277). 

Aloin,  apocodein,  eserin,  atropin  and  eumydrin  have  been  injected 
subcutaneously.  It  has  been  found  that  this  method  of  adminis- 
tration is  not  injurious.  The  subcutaneous  injection  of  magnesium 
sulphate,  cascara  sagrada,  pituitary  extract  and  hormonal  is  fully 
described  in  Chapter  XXXVII — Constipation. 


CHAPTER  XV. 
DISEASES  OF  Tim  MOTjTH. 

TuK  month  may  ]te  anatomically  di\'i(i«i  into  two  principal 
ports:  the  antmor  or  actual  ciivity,  containing;  thv  tougiiv,  the 
organs  of  taste,  the  teetli,  and  the  nrifi«a  of  the  salivary  glands; 
and  the  posterior  or  bncc-o-faucial  cavity,  also  called  the  isthmus 
fauctum,  extending  from  the  soft  pulate  to  the  epiglottic. 

For  conciseness  of  terminology  the  following  additional  sub- 
dn-ifliotis  Lave  been  named:  (1)  the  ve^tibulnm  oriH,  tlie  ^iMce 
between  the  teeth  and  the  cheeks  and  lij>a,  demarcated  posteriorly 
by  the  junction  of  the  main  oral  cavity  and  the  isttiiinis  faut-tiirn; 
(2)  the  lingnnl  region,  characterized  by  aljimdant  miisciitatm^, 
peculiar  formation  of  the  papilla:,  the  follicular  glands,  and  tfie 
terminatioiu  of  the  nerve-s  of  ta-Mc;  {3)  the  fundus  of  the  mmitl], 
an  im^gular  fissured  space  <lcmarcatect  anteriorly  by  the  lower 
teeth,  laterally  by  the  submaxillary  bones  and  their  teetli.  Tnder- 
neath  the  buccal  fundns  are  situated  the  siibmaxillarj'  salivary 
glands,  rvsting  upon  the  geniohyoglossus  and  mylohyoid  masclcs. 
These  muscit*  jepanue  the  fundus  from  tlic  svibcutaneoiis  con- 
nective tissue  of  the  neck.  The  tran-sition  to  the  faucial  cavity 
is  funned  by  the  totisillor  region,  which  likewise  includes  the  fol- 
licles at  the  ba.<ie  of  the  tongue.  All  the  organs  of  the  oral  cavitj', 
with  the  exception  of  the  teeth,  are  invested  with  epitlieliuiu. 
The  varimis  parts  of  the  murous  mciiibraue  differ  con.tideraMy, 
a4^x^ijniing  to  the  quantity  of  glands  and  their  manner  uf  lulhc.'^ion 
Ui  tlieir  baiie.  The  qiiihelium  e\'erywhere  consists  of  striated 
pavement  celb,  and  resembles  the  q>ithclhim  of  the  external  skin 
occ^  tin  regards  firmness,  which  is  normal  to  the  red  iiart  of 
the  lips  and  the  dorsal  as[>ect  of  tlie  tongue  only,  llie  e]>itlielial 
layer  is  ratlier  thin  at  the  inner  labiid  mucosa,  while  at  the  ilental 
margins  and  on  the  surface  of  the  tongue  it  attwns  to  considerable 
thickness.  The  vasadar  supply  of  the  mucosa  of  the  mouth  is 
verj'  oliundant.  Tlie  course  of  the  veins  c«irresiMinds  in  a  general 
w»y  to  that  of  the  arteries.  Iliere  is  also  a  dense  net  of  IjTnph 
vessels  and  lymph  nodules  in  the  mucous  membrane  and  otliur 
structures  of  tJie  oral  cavity, 

Tlie  fact  that  the  oral  cravity  is  no  frequently  tlic  seat  of  patho- 
lope  affections  is  explained  by  the  incessant  introdudioii  of  tnicrrK 
organisms  by  means  of  food  and  t-nting  utensils,  the  fingers  un<I 
tbo  respired  air.  The  moist  heat  ]>revailing  in  tlie  mouth  fumislH-s 
19 


dbi 


290 


DtSBASBS  OF  THE  MOUTH 


n  most  favorably  rondition  for  tlicir  growtji,  and  it  is  therrfore  not 
to  he  wondiTtsl  ut  that  an  txittidinKly  large  DitmlKT  of  many 
varieties  of  bacteria  are  demonstrable  iji  that  oavitj'.  As  a  matter 
of  roursc,  tlic  number  and  kind  of  biu-'tirriu  dtlTcr  aci-ording  to  the 
method  of  examination  and  the  time  bestou'ed  upon  it,  and  atsoJ 
iijioii  Oic  niTv  gis'fn  to  the  i-Iuiii^iiig  of  tlie  mouth.  Tlic  various 
bacteria  rannot  be  readily  differentiated,  for  the  reason  tliat  many 
of  tbeni  cimiiot  b<;  grown  at  all,  or  only  witli  great  diffic-idly,  on 
an  artifitial  nilture  medium.  There  is  no  doubt  that  many  of 
tJiOHe  tliat  cannot  It  arttficiully  grou-]i  art-  harmless,  inusmuelt 
as  thej'  are  nearly  alwa>*s  present  in  health>'  in^lividiials.  Besides, 
tJiere  are  numerous  pathogenic  miiTo<>rganisms  in  the  oral  cavity, 
notably  the  Staphj'locorcus  pyogenes  atireus  an<l  albus,  and  more 
frequently  even  tlie  Streptoi-uccus  pyogenes.  'Iliere  arc  also 
numerous  pneumocoeci.  Tubercle  bacilli  are  freqiiently  found 
ill  the  inoutlis  of  tubeniilmis  (wrsons,  lejirosy  bacilli  in  tei)rous 
individuals,  and  t>'phoid  bacilli  in  tjphoid  eases.  These  micrr>- 
orguni:<ni8  may  Iiave  gauird  secondary  access  to  the  oral  cavity. 
Constitutional  infections  are  not  infrecpiently  caused  by  the  micm- 
orgunLsjTis  entering  tlirougli  thu  moutli  tmd  gaining  access  to  the 
circulation  by  deglutition,  resiiiratinn.  or  direct  absorption.  It 
is  probable  tliat  tlicy  cau  also  enter  tlirougli  the  epithelial  ery)its 
of  the  tonsils.  A  simple  examination  of  the  tonsil  can  be  made 
by  depressing  tlie  tongue  witli  a  laryngeal  mirror  jilaecd  well  back 
at  its  base  and  ))re.ssed  against  the  tonsil  at  its  lower  bonk-r.  By 
drawing  the  mirror  upward,  in  this  manner  milking  tlic  tonsil,  any 
infection  would  U'coine  apparent,  as  pus  would  show  oo  the  surface 
of  the  mirror. 

Oral  Sepsis.— Tlu-re  \»  a  close  relationship  between  oral  sepsis, 
alimentary  toxemia,  and  intestinal  stasis.  Lane  asserts  that  pyor- 
rhea «bc<)larLt  is  caused  by  intestinal  stasis  (sc<-  page  1397).  Chronic 
constipation  produces  alimcntarj'  toxemia.  The  absorption  of 
toxins  poisons  the  whole  sj-stcm,  uiducing  fxmctional  disturbances 
and  orpani*-  dbeases  of  a  more  or  less  serious  nature.  The  oral 
cavity,  providing  u  fruitful  soil,  scKiii  l)e«'omes  infected.  On  the 
othcT  hand,  pus  which  has  formed  around  the  teeth  and  gums  is 
carried  uito  tlic  intc^tinul  canal,  uidiii-uig  or  aggravating  a  general 
septic  condition.  The  whole  process  is  known  as  intestinal  toxemia, 
Tlie  abstirjition  of  toxins  from  tJie  alimeiitajy  tract  devitalizes 
the  system  and  lowers  its  powers  of  resLstanoc.  Both  oral  sepsis 
and  inlestinal  stjisis  uuist  be  corrected  in  order  to  bring  about 
recovery  in  many  nbsnire  diseases  (see  page  689), 

Focal  bitvction.^ — 1  I>'gieiie  of  tlic  mouth  is  one  of  the  most  impor- 
tant considerations  iji  the  treatment  of  <)iseases  of  the  digestive 
organs.  Kxpcrimcntcrs  h«\e  been  able  to  induce  in  the  lower 
animals  gastric  and  duodenal  ulcer,  cholecystitb,  pancreatitis, 
appendicitis,  neuritis,  oophoritis,  rheumatism,  arthritis  deformans, 
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ease  will  prove  t«j  he  pre\-entable,  or  ainennbk  to  pfoiHT  treatment 
when  bronfclit  to  tlii-  iioticv  of  tli«  physicLun.  In  other  wonls. 
progressive  ill-health  from  apparently  iinexplainahle  ciiuses  may  lie 
prcventwl  ur  tiired  hy  ifw  rciiioviil  of  olu'onic  Um  anywhere  in  th« 
body,  and  the  lull  attention  and  energy  of  tlie  ph}'«dan  should  be 
dirwied  to  thi-ir  disc-overj-.  A  systemic  infection  from  unn^cogniseil, 
unsUBpected  or  nnremoved  chronir  foci  may  eontinue  for  years. 
gndiiHlly  iKtiMoiiiiig  the  systvm.  K\'cii  if  one  infet-ted  foctis  liiis  \hxi\ 
discovered  aiid  removed,  and  the  systemic  disease  does  not  dear  up. 
it  ttoc«  not  follow  tliut  the  tlioor>'  is  wruni;;  in  all  probability  there  a 
yet  another  focus  of  infection  which  vnW  have  to  be  searched  for  and 
removed  (o  ensure  success. 

Any  part  of  Hie  tiody  may  harlHir  a  focal  infe<-tion;  anil  the  recon- 
nition  of  the  fact  llitit  tlie-sc  infections  arc  rcsponsil)le  for  tiuiny 
diseases  which  the  profession  has  not  been  able  to  deal  witli  satis- 
factiiriK'  ()n  the  jiriiiciples  of  symptoniatolou,\',  has  gone  far  toward 
arrestuig  professional  attention  and  directing  it  on  tlie  right  jiath  in 
its  scnrdi  for  etiol<tgic  factors.  Such  centers  of  focal  infection  are 
found  in  cholecjstitis,  appenilicitis,  snbniuctitis abscesses,  salpingitis, 
vcKicailitis  seuiuialis,  and  jirostatitis;  i)ut  the  one  site  to  whtcli  tlie 
vast  majority  of  all  invewtigatitm  has  so  far  lieen  directed  as  the 
priiicipfd  ojfender  is  in  the  head,  in  and  about  the  tonsils,  the 
roots  of  the  teeth,  and  the  accessory  sinu.se.s.    (See  Plate  XXUl.) 

Now  we  ha\'€  it  on  tJie  authority  of  all  the  authors  who  have 
coiicerne«l  themselves  Vi-itli  the  investigation  of  tliis  cpiestion,  that 
the  acutely  influtnefl  tonsil,  where  the  crypts  are  full  of  dcati  cells, 
bloo<l  and  dnst  jiarticies,  and  countless  bacteria,  may  be  tlic  focus 
from  which  may  arise  otitis  media,  sinusitis,  mastoiditis,  bruiichitisi 
pneumonia,  gastric  and  duodenal  nicer,  endocarditis,  myocarditLi, 
pericarditis,  cholecystitis,  appendicitis,  iridocyclitis,  artlu-itis,  rheu- 
matic fever,  and  jicrhaps  other  disea-ses.  Tlu- 1  hronically  inflamed 
tonsil  with  iKntting  crypts  may,  Ijcsidcs,  Iciwl  to  nephritis  and 
interstitial  liepatitis. 

ITjc  variations  in  the  strcpto-pncmnococcus  and  otlier  groups, 
while  first  di-wovcre^l  u>  cultnrts  grown  in  the  laboratory,  arc 
ajiparrntly  also  jircscnt  in  focal  infections,  the  tissues  sening  as  a 
cultiu*  milium.  Itlood  supjily.  oxygen  tension,  and  miknown 
bioehcniie  or  other  factors  modify  or  entirely  change  tlie  bacterial 
characteristics;  this  w  one  exjjlajiation  of  the  development  of 
arthritis  as  a  consequence  of  tonsillitU.  of  endocarditis  from  the 
presence  of  the  StreptociKcus  viriduns  or  hemoljticiw  in  alveolar 
abscesses,  imd  of  similar  affections  on  tlic  same  principle. 

The  StreptoeocH'US  vlriiUuis  or  Iieniolyticas,  to  which  reference 
has  just  been  made,  has  a  siJwrial  i>athogcnicity  for  malignant 
emliH-arditis,  with  a  predilection  for  old  vaKiilar  scars  an<l  the 
cndocarditim,  when-  it  causes  the  development  of  cnorinoii?  vegeta- 
tions and  tlirunibus  forniutions.    The  otJy  hope  for  the  patient  in 
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tfiese  cases  u  comgilete  e-radkntioii  of  the  nri^nat  focal  ttifix^tioii 
whtiicv  tlte  gi-nn  is  uirritil  into  tlii;  cirL-itlation.  Myositis,  urtbritLi, 
and  other  chronic  dineaaeR  are  instAnreK  in  which  the  same  inicro- 
orgoiusiii  fxt-rts  its  biiiicfiil  iiifUicncr  in  milder  degrees. 

The  fiperificity  of  the  Mtrepti>-pneuniorocctLs  group  was  beyoiid 
the  pftic  u(  tuidi-THtaitduig  prior  to  tJic  reiiiurkiiblc  lu-hicvcmcnts  of 
Rnmnow,  wlio  proved  the  transiniitability  of  these  organismA.  An 
importniit  fturtor  in  this  trunstnutittioii  seems  to  consist  in  the 
nxypni  supjily  of  the  ti;«ue^,  so  that  characteriHties  nmy  develop 
whix'h  n-mier  tlie  organism  pat Jiogeninvlly  sjiocifie  in  the  luyocardium, 
emlncanliiim,  poricardiiiin,  gall  hiaddex.  pancrea-s,  ki(hiey,  mucous 
mcinbroiii's  of  tfie  stomiu^li  and  intcstuie,  tendons  and  aponeuroses. 

The  similaritj'  of  the  pathogenic  organisms  in  the  orijpnal  focus 
and  in  the  remott^-  infected  tissues  may  be  regarded  us  proving  the 
edtdo^  relation  between  the  two,  for  many  bacteria  retain  for  a 
long  time  the  iK-euliiir  properties  which  determine  their  chjirocter- 
istic  localization.  The  idea  readily  suggests  itself  that  other  dbteases, 
whose  ettolog>'  is  still  obscure,  may  Iiave  a  similur  or^ju,  and  there 
is  consequently  a  wide  field  opeji  for  fiu-ther  research  work,  experi- 
tnentation  and  discovery. 

The  mouth  should  be  kept  free  from  infection  at  aU  costs,  m'eti 
tho4ig[i  it  sliould  mean  the  remo\'al  of  ever)-  tooth  in  the  head,  for 
a  toothless  mouth  is  preferable  to  one  containing  a  single  focus  that 
menaces  the  health  of  tJic  patient.  Frequent  roentgenograms  should 
be  taken,  not  only  to  discover  evejj"  suspicious  root,  but  also  tg 
insiKCt  from  time  to  time  all  crown  and  bridge  work,  in  order  to 
discm'er  an\-  disea.se  in  the  hidden  parts.  There  is  no  greater 
mcjuice  to  health  tlmn  crowned  and  bridged  teetli,  to  say  nothing 
of  imperfectly  fille<l  and  dead  teeth,  inasmuch  as  the  hidden  l>acteria 
are  prcsen'cd  thereby  and  arc  ever  ready  for  mischief.  No  dentbt 
should  devitalize  a  tooth,  or  attempt  to  GU  the  root5  of  a  devitalized 
tooth  which  is  to  be  preserved,  without  the  aid  of  roentgenograms, 
(SeellateXXIIl.) 

CuDstitutJonHl  diseases  due  to  focal  sepsis  cumiot  be  successfully 
treated  tuitil  the  focus  of  infection  is  eliminated.  Ileiu^  the 
necessity  for  thorough  exploration  of  the  mouUi — for  the  suscepti- 
bility of  the  teeth  to  decay,  of  the  root  sockets  to  ulceration,  and  of 
the  tonsils  to  bacterial  attacks,  especially  streptococcic,  makes  it 
probable  that,  when  other  sources  of  infection  are  unknown,  the 
fonct  b  in  the  mouth.  Esptxrially  should  cttronic  focal  sepsis  without 
pronounced  local  manifestations  be  looked  for,  since  its  metastatic 
cOfsequences  ore  raost  serious. 

(XHEEAL  TREATMENT  OF  THE  DISEASES  OF  THE  MOUTH. 


Phiphjrkxts  b  ol  tlic  greatest  unportonce  in  these  diseases,  as 
in  aO  others.    Numerous  atfections  of  the  mouth  are  preventable. 
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pruvidrd  intelli^nt  can-  he  tnkvii  io  that  «iiil.  Any  sjiecial  care 
of  the  mouth  of  iiurNlings  before  the  eniptjoii  of  t«;th  h  <i«tri- 
moiital,  ait  lung  as  tht-  numtli  is  in  a  healthy  condJtioo.  ^Vfter  the 
teeth  appear,  the  infantile  mouth  requires  the  same  carv  as  that 
of  the  adult. 

As  a  general  rule  it  will  be  sufficient  to  hnwh  tin?  teeth  eanJully 
at  least  oHce  u  <lny  with  u  bnish  aiul  a  suitahlc  tooUi  powder, 
paste  or  soap;  aiul  to  mechanically  remove  food  reiniiAiits  by 
riniuiig  after  cM'h  tneul  if  [Ni;;sii>le.  hut  ui  any  ease  several  times 
a  day.  The  hntsh  should  lie  applied  «ith  an  up-amWowni  motion, 
for  the  double  reason  lliat  it  tlieil  opcrules  Ix^st  to  remove  food 
particles  and  does  not  tend  to  cause  erosion  of  tlie  nen-k  of  tJie 
tooth.  It  sliould  he  applied  inside  as  well  as  outside  of  tJic  denture. 
Xlie  following  tooth  powders  and  pastes  can  be  recommended: 


Um.  or  Cd, 


I^ — Odcii  cnrbonntiii  pnecipitati  ...     90 
Saponii, 

CwnplionK   , i&      6 

Olci  mcnlhn;  paperittc 1 

Mi«c«  et  ft.  pulv.  Biibtiliii. 


If— CtJdi  corborintM  pnecipitati  ,     .     ,     30 
I'lilvcris  iridis, 

Piilveri*  caltoui AS     10 

I'ulvorifl  myrrha) 5 

Olei  riKw 

MJHM  ul  ft.  pulv.  Bubtilis. 


Gm.  at  Co. 

0 

0 
0 


On.  mCOi 
0 
0 
01 


It~C'alcii  carbon&tiis  pradpitati  ...  60 

PulvDriii  iridia 20 

Sfuwhariai 0 

Sodii  ln<»rboDAtis, 

MuKDodi  oxidi U  4 

Miace  et  (t.  pulv.  mibtilis. 


B— Caldi  cailmnntis  pnccipltuti  ...  00 

Additwrid  . 40 

Stpcmii 40 

Bocdiarini 0 

A<|uit  ainnioniw 1 

OIri  nii^riLliiE  [>i)H.Tit4B 1 

Oloi  riMMB  

Olywiriiii,  q.  b. 

Mi«ci^  cl  ft.  piuitu. 


QlD.  or  (>. 
0 

a 

0 

01 

0 

3 

1 


Siij 

5iflfl 
ITlxv 


8i 

Siiss 
Siss 
TUv 


5iJ 
ov 

gr.i 

51 


Sij 
5iw 

Kt.  1 

nixv 
mxx 


Carious  tcetli  must  be  repaired,  being  veritable  hotbeds  for  the 
growth  of  microorganismH.  Meehanieal  cleansing  of  the  teeth  is 
much  more  important  for  the  purpose  of  removing  bacteria  from 
the  mouth  than  tlie  application  of  powerful  antiseptics.  The 
brush  sliould  Iw  applieil  to  tlie  teeth,  including  the  inner  and 
mastiratiiig  surfaces,  Ixith  trans\ersely  and  vertieally.  The 
removal  of  food  remivants  from  lietwcen  the  teeth  requires  tJic  use 
of  dental  floss.    Toothpicks  should  not  lie  used,  for  they  are  incom* 


TRBATMBST  OF  DI8BAS8S  OP  TBS  MOUTB  295 

ptttiMc  nith  the  rcquireruiiits  of  a  nttioniil  hygiuiic  of  the  mouth, 
whcthi-r  tJiey  nre  iiiHiIe  of  wixxl,  metal,  or  any  other  tnaterml. 
Tbc  habit  of  bmshuig  the  surface  of  the  tongue  is  to  Iw  deprecated, 
stnrc  it  iriay  t»ul  to  fttrnphy,  fisnire,  or  fragility  of  the  epithelium. 
Individuals  wearing  dentiil  and  palatal  protli<;:Ms  should  subject 
these  to  very  careful  iiuHhanical  ilean-sinR,  aiid  remove  them  ovcr- 
ni^t.  They  should  also  cm-ivlsc  moru  tliaii  usual  care  in  inain- 
twtiiiig  a  ti«tlthy  eondition  of  the  mouth. 

Moutb-n'aidics  have  no  antisq>tiL:  propertit-s.  luiless  they  contaiu 
tiuch  dnipt  aA  menthol,  permanKaiiate  of  potassium,  hydrogen 
peroxid,  thymol,  or  saiol.  A  saturiitul  solution  of  Hodiuin  silico- 
ftuorid  maktn  a  very  effertivc  mouth-wash  in  oral  infections.  The 
following  solutions  can  be  rccommcndwl:  boric  acid  (3  per  cent.)i 
th>Tiu)l  (0,05  per  ceait.).  or  hydrogen  peroxid  (1  per  cent.). 

Cm.  aCc. 
B — PoCHaii  permaiiKanatis      .     .,    .     ,       110  ff_-*v 

AqUR  datilkttc ad    50|0  Jus 

MiKC 

Sg.— Add  drD|)  by  drop  (3  to  10  drops)  to  a  glass  of  wntcor  until  tbc  aolutioa 
ia  pulk  or  ligbl  vKikt. 

Cm.  ocCe. 

8— Thymolifl 110  gr.  xv 

Acidi  twiuoiQi 6[0  3>w 

'nncturs  oucftlypti 2410  5»i 

Ai|ua)  dublltita!       .     .     ,    q.  s.  ad  1500,  U  Oiij 

Mbco. 
Sig. — May  be  diluted,  and  used  u  a  mouth-wosli, 

it  from  the  antiseptic  effect,  an  astringent  and  refreshing  action 
is  often  desirable.  TliLs  is  accomplished  by  ahimiimm  acetate,  or 
by  tincture  of  myrrh,  rhatanj',  or  nutgall. 

Gm,  w  Ct- 
l(— Uquoria  aluittiiii  nuvtatu  .      tiO|  Sij , 

Sig. — Tliirty  dropx  Vi  n  gjkitai  of  water. 

Go.  or  Co. 
Q— Tlnetum  mytifuB, 

llaotarB  knaunB     .    .     .     .    m     716  3ij 

Uiacn. 
Sij. — Tlurty  drops  to  a  glitm  at  water. 

FefMNU  whose  occupation  predisposes  to  moutli  diseases  should 
exercbe  srcat  caution  on  this  account.  Occupations  of  this  kind 
are  those  in  which  memirj',  phosiilionis,  arwrnic  or  lea*!  is  used. 
Minute  or  coar%  particles  of  tJicse  poisons  are  apt  to  enter  the 
txkoutli.  ill  the  work  rooms  or  by  contact  with  fingers  soiled  during 
work.  The  obvious  prophylaxis  b  adequate  s\iper\'i.sion  and 
instructiiHi.  It  is  equally  clear  that  carvful  hygiene  of  tlic  mouth 
b  of  tbc  grcnt«t  propliylaetic  importjm<'e,  and  work-i»eople  with 
eariiMLs  teeth  should  never  be  employwl  in  any  of  these  occupatioiu. 
It   is  well  known,  for  instance,  that  phosphorus 
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occurs  except  in  the  presence  of  caries  of  the  teeth.  Other  occu- 
pations facilitate  the  sprea<l  of  infectious  ili»eases  by  the  mouth, 
an  instance  of  whicli  h  furnished  bj-  tlic  frequent  spreading  of 
tuberculosis  and  sjphills  among  glass-blowers. 

Scnipulo\is  oral  hygiene  is  doubly  ijidicatcd  in  Uic  presence  of 
any  affection,  local  or  constitutional,  whirfi,  not  originating  in 
the  mouth,  nevertliclcss  uivolvcw  tlie  nioutJi.  In  febrile  affectJoits, 
sucli  as  typhoid,  pncunimiia,  or  Rrave  septic  diseases,  chaiiK«*  in 
the  mucosa  of  the  mouth  arc  ofteji  occasioned  by  awcUing  and 
looHcning  of  the  gums,  owing  to  heav>'  coating  of  the  tongue  and 
disturbance  of  tlic  general  condition.  Patients  should  be  required 
to  rinse  their  mouths  and  bnish  their  teeth  as  soon  a.s  they  are 
able  to  do  so.  Similar  mca&urcs  arc  indicated  in  grave  affections 
of  the  brain  and  spinal  cord,  and  in  tliose  leading  to  severe  consti- 
tutioniU  disorders  of  ntitrition  (diabetes,  leukemia,  nephrilb,  cardiac 
disorders,  etc.). 

The  rules  of  prophylaxis,  however,  will  not  avail  when  the  oral 
cavity  has  already  become  distinctly  affected.  Tlie  most  impor- 
tant tiling  then  is  to  keep  any  jMssible  detrimental  influence  away 
from  tJie  affected  areas.  Tooth-brushes,  frequently  sterilised, 
preferably  by  repi-atcd  r'ui.>big  in  hot  soai>water,  should  be  used 
willi  tjie  greatest  caution;  tticy  should  not  be  applied  too  ener- 
getically. Filling  or  removing  carious  teeth  should  be  done  witli- 
out  delay,  in  order  to  avoid  mechanical  lesions  of  the  mucous 
membrane.  lU-iitUug  artificial  teeth  should  not  be  toleratwi. 
Coarse  articles  of  food,  likely  to  irritate  the  mucous  membrane, 
should  be  avoidwi  (figs,  nuts,  etc.).  Highly  sugared  dishes,  which 
reiulily  lead  to  acidification,  are  not  iiennlssible.  Voluble  talk- 
uig  sliould  be  forbiddcji.  It  goes  witliout  sjiying  that  smoking, 
alcoholic  beverages  and  highly  spiced  dishes  should  be  excluded. 

In  spite  of  tlie  desirability  of  avoiding  mechanical  lesions,  the 
mouth  should  be  thoroughly  cleansed  ui  all  serious  oral  affections. 
This  applies  espcmll>'  when  the  treatment  of  the  mouth  and 
tongue  is  hindered  by  pain  or  swelling,  which  prechuie  the  automatic 
cleanidng  by  tJie  tongue  and  tlic  mastication  of  food.  In  these 
cases  mouth-washes  are  necessary,  leas  for  their  disijkfecting  than 
for  their  purely'  mcchunicid  cITect.  I'or  this  purpose  any  of  the 
following  may  he  iLsed:  itorie  acid  (H  to  4  per  cent,  solution), 
borax  (5  per  cent.),  menthol  (10  jier  cent  alcoholic  solution,  10 
to  20  drops  stirreti  in  a  ghiss  of  water),  thymol  (O.l  per  cent.), 
hydrogen  peroxid.  SuinTalHuidiiine  of  sputum  or  muL^us  secre- 
tion may  be  eliecked  by  aluoiinuin  iKx-tate  (a  teasjioonful  of  a 
St-per-ceut.  solution  to  a  glass  of  water).  Pronounced  fetar  ex  ore 
and  tlie  sensation  of  bad  taste  associated  therewith  may  often  be 
remove*!  by  u  solution  of  potassiiuu  permanganate  (0.025  to  0.05 
per  cent.)  or  hydrogen  peroxid  (Pper  cent,).  If  at  all  ])os»ibIe, 
patients  are  to  rinse  their  mouths  at  frequent  intervals  with  one 
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of  these  washes.  I'lifortimately,  they  arc  often  iinnble  to  do  so 
ou  iKt-uuiit  of  Uie  inflHiiuMHtury  ouiKlition  of  Uiv  moutli;  it  will 
then  lie  necessary  to  waiOi  the  moutli  with  the  Aid  of  aii  inigtitor 
or  syriiiKe.  In  cirfumstrihetl  afffotioiis  which  arc  not  readily 
Hdcessihle,  and  eapecially  in  the  i>resence  of  dry  rlq»osits  defying 
«isy  rtnno\-al,  it  is  advisable  to  paint  tlif  affcetod  plaees  witJi 
mild  roinrntratwi  aiitiseptii's.  Wry  efTective  Rerviw  is  rendered 
hy  the  ImroglycTrid  mixture  and  the  following  eomhinations: 

Cm.  «  Co, 
It  -TinctuRp  iodi, 

Tinciiinc  KAllas. 

Tini'iuric  iiiyirtuD U    10|0  JitM 

Si)c. — Fur  (laluliiiit  the  gums,  lips  and  toague. 

Ob.  or  Cv. 
^—Timtum  gallte, 

Tincttine  myrrluc, 

TinetunD  knunerisp       .     .     .     .  fiil     10  [0  Sjiaii 

Miaco. 
iSg. — For  painting  the  gunui,  liio  and  tunguc. 

Non-poisonous  antiseptic  substances  may  be  conveniently  admin- 
brtvred  to  sorc-mouthixl  nurslings,  by  mL\iiig  with  sugar  and 
vnpping  up  in  some  Hterite  dense  covering,  tlie  bolus  being  then 
^ven  them  to  suck. 

Potassium  chlorate  maj'  cause  methemoglobinemia  and  methemo- 
globinuria  on  acoonnt  of  the  tatt  that  in  5e\'ere  alTectioiut  of  llw* 
mouth  swallowing  of  the  irrigating  fhnd  caimot  always  be  entirely 
avoided.  Witli  this  precaution,  tlie  use  of  a  satumtt-d  solution  of 
potassium  chlorate  is  of  great  value. 

Altogether  indispensable  in  the  treatment  of  buccal  alTectioiis 
is  iodoform;  it  is  the  sovereign  remedy  in  all  lesions  of  the  month 
MBoctated  with  loss  of  substance,  in  all  opi-rative  or  tniumutic 
defect^,  and  in  uh^rouB  prooeBses  of  all  kinds. 

At  the  buccal  fundus  and  the  vtstibtJum  oris,  iodoform  is  h«t 
applied  in  the  form  of  gauze  (10  per  cent.).  Tliis  is  in.'ierteil  in 
strips,  which  will  rt-inain  in  position  owing  to  the  fact  that  in 
severe  iukI  (nunfui  atrirtions  of  the  moutli  the  patient^  do  their 
liest  to  avoid  all  mo^'cment3  of  the  tongue  and  mouth.  Thus 
it  wilt  happen  that  the  gauze  remains  in  iritu  undistuHjed  for 
aev<nU  daj-s,  during  whidi  time  the  alTccted  part  is  protected  and 
timnolcsted  by  cxtranfous  irritatioii't  while  at  the  siuue  lime  a 
verj'  eire<:tive  disiu(«-tion  is  being  ac«>inplished.  This  saves  much 
pun  and  ioconvcnienei',  such  as  are  imavoidably  a-'^suoiated  with 
irrigation  and  pwnting.  However,  the  gauze  will  not  remain 
undistiui)e<l  at  the  putatal  roof,  at  tlie  iimer  surface  of  the  alveolar 
processes,  or  ai  thi-  soft  {>alale.  |-'or  these  localities  iodoform  jxiwdrr 
may  be  insuSlated  upon  the  atfectcd  part«,  or  iodt^orm  maaa  pdiiitvd 
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Upon  thc-m  with  a  gauz^  or  cotton  pacl.  The  edges  of  the  gums 
miiy  likewise  be  treatod  with  either  powdi-r  or  muss. 

lotloform  mass  is  |)repare(l  in  tlie  following  way:  The  quantity 
of  iodoform  dtfidcd  upon  is  mixed  with  uhotit  10  parts  of  a  1 ;  KXK) 
RublimAte  solution,  2-per-cent.  phenol,  or  3-peiH;ent.  boric  acid,  aiid 
the  mixture  allowt-d  to  stand  for  twenty-four  liours  in  a  tall  (n^uato 
or  bettker,  after  which  it  is  dfcAntefl  imd  n-iuly  for  use.  Iodoform 
mass  has  no  unpleasant  by-elTcrts  except  the  (kIof  and  occasionally 
alight  salivation.  It  follows  that  iodoform  treatment  is  ndvi^blc, 
above  all,  in  ulceratiom  with  slimy  dqKtsits,  .severe  gangrenous 
stomatitis,  and  all  Icsioni*  of  the  buccal  mucosa.  The  mibstitutes 
for  iodoform  are  not  eimiplete  representatives. 

Cauterisation  of  the  mucous  membrane  and  the  gums,  formerly 
much  rtytorted  to,  can  usually  be  dispensed  with.  OceasiooAlly  it 
is  useful  in  the  iK-ginning  of  se\'erc  f!ingi\'itis.  Cauterizing  agents 
of  this  d«erii>tion  are:  Silver  nitrate  (in  the  shaix-  of  the  stick 
or  as  a  1ft-  to  20-per-cent.  solution),  chlorate  of  /.inc  solution  (8 
per  cent.),  20-peiM^nt.  ehroraie  acid  ^lution,  or  chromic  acid 
crystals;  lactic  add  in  solutions  of  from  SO  per  cent,  to  concen- 
trated, cspcnally  in  tuljerculous  ulcers.  In  some  cases  lactic  acid 
is  excelleii  both  in  efllcaey  and  paiulessnesa  by  a  pap  of  iodoform 
and  lactic  acid,  which  is  prcpari-d  by  moistening  iodoform  powder 
with  a  little  alcohol  and  stirring  to  a  thick  mass  with  a  solution 
of  lactic  acid.  Corrosive  sublimate  may  be  used  oa  a  cauterizer, 
the  following  form  being  particularly  suit^ible  for  application  to 
mucous  plaques: 

Qm,  or  Ce. 

R— Hydmrgyri  cliloridi  corrotiivi  .     .     .      0[3  gr,  v 

ElbetiB, 

Alooholis U    15|0  3iv 

Mi&oe. 

Sig.— Apply  with  cauUod. 

A  very  difficult  prciblem  in  ca.ses  of  severe  and  i>amful  oral  affec- 
tions is  sometimes  presented  in  the  matter  of  focxi  supply.  When 
tJie  afTccted  lips  and  teeth  have  difliculty  in  seizing  tic  food,  or 
in  trismus,  all  fluid  or  semifluid  article^  of  diet  have  to  be  admiru»> 
tered  in  a  way  to  reach  tlic  hiviv  of  the  tongue,  ITiis  is  accomplished 
by  njcaiu*  of  a  bcakwl  cup.  Sliould  the  oral  op<-ning  lje  even  too 
narrow  to  accommoflate  this  vessel,  the  latter  may  be  pro\ided 
with  a  thin  rubber  tube,  by  means  of  which  liquids  and  soup  con- 
taining finely  minced  meat  can  l»c  conveniently  conveyed  to  the 
base  uf  the  tongue.  Instewl  of  a  beaked  eup,  a  funnel  or  an  irri- 
gator with  a  rubber  tul>e  attached  will  answer  tlie  purpose.  When 
the  mouth  cou  be  opened  a  little  farther,  tile  necessary  quantity 
of  food  can  be  administered  with  a  small  s]H)on.  When  deglutition 
is  impeded,  liqui<is  and  liquid  f(MHls  must  be  administered  very 
8)owl>'.     Patients  can  often  aspirate  liciuiiLs  very  well  through  a 
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glass  or  niWier  tube.  Iiifuiit?  mv  uHuatly  givtm  the  nnlinarj'  nursing 
bottle,  with  a  ruhl>cr  cap,  ti>  drink  from.  I'lutiful  deglutitioa  can 
be  reliin-Ml  by  painting  or  spraj-iiiK  witli  a  5-j)er-cent,  cocain,  eucatn, 
or  novocain  solution ;  or  one  of  these  substantvs  may  be  adminis- 
lemd  as  tablets— cocain,  O.IKJii  Gm.  (^^j  ^raJn);  eiicaiii  or  novo- 
cain. O.Ol  CtiD.  (i  gniiii).  Ortlioform  and  anrathcsin  may  also  be 
aftmini^tcnxl  as  powders.  I'aiiifiil  ulcerations  are  covered  with  a 
masA  prepared  from  powdered  orthofonn  or  ancsthcHiu  and  plycerin. 
Should  the^e  sulistan^'es  not  be  sufficieiitty  powerful,  or  shotdd 
deglutition  be  imixxssiblc  from  whatc\*cr  caiiHe.  a  pharj-njteal  tulie 
should  be  inserted  for  ititrod\icin)i;  the  ftxKl.  Tliis  may  consist 
of  a  simple  rubber  tube  or  catlieter,  which  need  not  be  inserted 
fartlier  than  jatt  beyond  the  cricoid  cartilage,  tlie  foixl  pacing 
tfamugh  the  esophagus  into  the  stomach  by  gravity.  Should  even 
thb  procedure  cause  eoiLsiderabk-  pain,  thi-re  is  notliing  left  but  to 
introduce  the  twbe  into  the  esophagus  tlirongh  the  inferior  iiasttl 
ranal.  This  is  best  dune  throu^^  the  right  noi^lril,  the  tultc  Ix^ng 
anointed  with  oil  or  petniiatiuii.  When  the  interior  of  the  nose 
is  much  swollen  or  the  mucons  membrane  so  greatly  irritated 
as  to  cau.'«e  sneexing.  the  passage  of  the  tube  can  l»e  facilitated  by 
a  cocain  spray;  the  tube  is  then  rapidly  inserted  up  to  the  posterior 
faucial  wall,  and  the  patient  requested  to  swallow  as  it  glides  dowiL 
Entrance  of  the  tube  into  the  glottis  can  in  most  cases  he  pre- 
vented. H  no  cough  follows,  Uie  tube  is  sun-  to  have  reached  the 
esophagus,  and  the  liquids  may  be  poured  in  without  causing  any 
pain. 

ORAL  AFTECTIONS  Df  OENEBAL  INTOXICATIONS. 

Ntunerous  poisons  pathologically  afTcel  the  rnoutli,  either  by 
absorption  or  by  secretion  through  the  salivar)'  and  mucom  glands, 
Of  by  botli  pmivvsiH  ii.inliiiied, 

Metals. — Mercury.  Among  metal.s,  mercury  occupies  the  first 
place.  Mercurial  stomatitis  is  a  characteristic  alTection  resulting 
from  the  ailministration  of  momiriiJ  nie<ii(»ments  or  from  the 
nature  of  the  patient's  octnipation.  Mercury  may  be  convcj-cd 
directly  or  in  the  form  nf  va]>or  (from  inunction)  to  the  oral  mucosa. 
By  whatever  means  it  finds  its  way  into  the  organism,  it  is  secreted 
in  laip?  quantities  through  the  saliva  ami  can  thus  give  rise  to 
itotnatitis.  This  aflectinn  nearly  alway-i  attacks  the  u-eth  first, 
I»eferttWy  at  and  behind  the  wisdom  teeth;  othervfise  it  iLnially 
rotnmenoes  iji  carimis  teeth  and  nxits.  The  gums  of  tliese  defective 
teeth  becoine  pelax«l,  red  and  swollen,  with  considerable  saliva- 
tion.  Similai-  changes  appear  ui  the  neighboring  parts  of  the 
muoouB  membrane  and  tongue,  after  which  tlie  process  ^prc^ds 
to  the  other  [jarts  of  the  gxmis  and  cheeks,  with  considerable  incieaae 

Eali^-ation.    The  edges  of  tJie  gums  exhibit  a  more  or  less  exten- 


300  DISSASBS  OF  THE  MOUTH  ^^^M 

sivc  *oue  roniiistiiig  of  (l<^|tiaiiiAte<l  epitlicliiini,  detritua,  and 
putrefactive  bartcriA,  and  covered  with  a  yellowish-gray,  slimy, 
malodorous  mass.  'ITitTC  is  at  tlic  same  time  a  characteristic  felor 
rr  ore  which,  in  stomatitis,  is  of  a  i>eculiar  metallic  cJiarafrter, 
(iradiially  tlic  gmua  conimcncv  to  uUi-rutc  imdcnii-alli  the  slimy 
layer;  the  ulcers  are  covcn^l  witli  a  thick  yellow  and  jcreenish 
lanlaccmis  deposit  aud  arc  siirronndwl  by  an  intensely  red  itifliuiH 
mutury  zone.  Similar  iilirrs  iiiuy  apiK-ar  at  the  chc«ks,  lips,  and 
teelli.  The  toiigtie  may  imderRo  considerable  swelling,  showing 
the  iiiipre^eiion  of  the  teetli,  Thi-s  cunthtioii  iniiy  he  of  an  fxctt-*!- 
ingly  tormenting  nature.  The  ill-smclliug,  abundant  saliva  can 
only  with  difficulty  be  swallowi-d  or  cxpeetorated,  and  wcapes 
involuntarily  from  the  o])en  mouth  (salivation).  Swelling  of  the 
surrounding  soft  parts  may  <-aiise  spiivin,  mideriiig  ingestion  of 
food  almost  imixissible.  The  flurroinidiiig  l\'m)>h  glaniLt  may  swell, 
and  tliwe  is  ofttn  fever.  If  other  grave  manifestations  of  a  consti- 
tutional merairial  intoxication  set  in  (diarrlicA,  nq>liriti9),  an 
originally  quite  harmless  stomatitis  may  change  into  a  serious 
vital  ufTection,  l)eghnilii.iti  pneumoma  may  also  occiur.  The  prog- 
nosis must  therefore  be  vcrj'  guarded  in  serious  cases.  The  diagnosis 
will  offer  no  difticulties,  especially  when  the  physician  thinks  of  the 
possibility  of  raerturial  poisoning. 

i*riff/)/ij//(ww.— Workjncn  handling  mitcuij'  should  be  tu-grntly 
warned  as  to  the  dangerous  eiTects  of  this  metal  and  the  necessity 
of  carefully  cleansing  their  hands,  particularly  before  meals,  Al>- 
sorption  of  mercurial  vapor  canuot  easily  be  guanled  against.  In 
inunction  treatment  the  anointed  parts  are  to  be  well  covered  and 
not  to  be  touched  unnecessarily.  Nurses  and  otliers  utteiiduig  to 
the  inunction  arc  likewise  exposed  to  tlic  danger  of  infection. 

Treiitm ait.— if  stomatitis  occurs  in  tlie  course  of  inunction 
treatment,  attempts  may  be  mwle  to  eoimteract  in  part  the  effect 
of  iJie  mercury  by  sulphur  baths,  Should  these  be  contro-uidieatod 
owing  to  the  gravity  of  the  sj']>hilitic  alTcction,  iirsphenamine  may 
be  ustxi.  If  the  application  of  mercury  must  be  continued,  the  local 
trvatnicnt  should  be  very  energetic,  consisting  of  the  mast  scrupu- 
lous cleansing  of  th«  mouth.  In  hght  cases,  gurgles  and  inouth- 
wa-thes  will  be  found  suffidcnt;  in  severe  ones  tlie  mouth  is  rinHi-d 
with  an  irrigator,  or  the  affected  parts  arc  iwiinled  with  a  soft 
cotton  swab  or  hair-brush.  Iodoform  mass  or  tainpt^nade  with 
ifxloform  gauze  is  likewise  indicated  in  severe  cases  (sec  page  298). 

Bbmuth,— An  affection  resembling  niercimal  stomatitis  is  caused 
by  bisinutli,  the  injurious  effects  of  which  have  latterly  been  obser\-ed 
iu  an  iiK'n'a.siiig  iiimiber  of  ch.^'S  ^uice  llie  practice  has  obtouied  of 
filling  up  bone  cavities  with  bismuth  paste  in  dimni<;  ulcerations. 

Tiie  treatment,  after  the  bismuth  deposits  have  been  removed, 
corresponds  to  that  of  mercurial  stomatitis. 
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I««d,— Stomal  itis  is  uftpii  t-Hused  by  Ic»d  ixiiAimiiig  nimiing  a 
i-limiiic  fotiree.  As  n  nilp  tJiere  is  relaxation  and  swclUnK  of  Uic 
mucous  memhrnnf,  and  a  liliiK-k-atl  fringe  at  the  tilgt-s  of  Uit  ^m.s 
rcKultinK  frcHR  tlcptmits  of  iniiuite  particles  of  leiul  and  »ulpliiir  into 
tlie  giitns. 

saver. — SilvtT  poisoning  is  cliann'ti-ri/.wl  Ijy  argjTosis,  involving 
a  !<pottefl.  black-brown  <liH(i>li 'ration  of  the  entire  mucous  mem- 
brane of  the  mouth,  a  di^coloratioii  which  may  also  appear  ou  the 
external  skin.    There  is,  however,  no  real  stomatitis. 

MttaUoids.— -Chronic  phosphonis  poisoiiing  is  causixl  by  tiic 
tiandltiig  of  yellow  phtK^phonm.  'I'he  Htoinntitis  occasioned  thereby 
Cf«iui>oices  Willi  relaxation  and  swelliiiR  of  the  mucous  mctubraiie, 
particularly  of  tlie  pmis,  and  very  rapidl>'  spreads  to  the  maxillary 
liiutes,  e!<])«'iftlly  the  lower.  Abscesses  uiuicrmmc  the  mucous 
membrane  and,  perforating  them,  form  fislulie.  The  process  may 
extetul  over  se\-cral  yenrs.  finally  leading  to  extensive  <)estructioii 
of  bone. 

In  the  interest  of  prophylaxis,  yellow  phosphonis  shoidd  be 
liaiiishetl  from  match  factories.  The  work-roonis  should  be  well 
\-riiliIute<l  and  the  men  instnictfd  to  pay  careful  ntteiUion  to  the 
hygiene  of  the  month  and  teeth  as  well  as  to  cleanliness  of  tlie  hands. 

Treatment  consists  in  tampuiung  tlie  absce^tses  witli  iodoform 
gauze  aiid  removing  tlie  nMTotic  parts. 

Bir/tnifh  anil  iodida  in  small  doses  occasirmally  cause  loosening 
of  tile  tet-th  and  swelling  of  the  gums  and  abiiiidant  stUivatiuii. 
There  is  a  peculiar  soft,  yellowish  deposit  upon  the  teeth,  accom- 
pnnied  by  a  characteristic /rfor  ejc  ore. 

Medicinal  Ezanthems.~The  use  of  a  number  of  medicwnentfl, 
DotiJily  antipyrin.  qiiinin,  phcimeetin,  an<l  acetylsalieylic  acid, 
occasionally  leads  to  efllorcsni'uces  of  the  oral  mucosa  in  the  form 
of  roundish  blisters  and  yellowish,  easily  bleeding  deposits.  There 
■re  simitar  efflorescences  upon  the  skin- 


ATFECTIONS  OF  THE  MOUTH  IN  CONSTITUTIONAL 
INFECTIOUS  DISEASES. 

Numerous  infectious  diseases  give  rise  to  diaracterUtic  maru- 
festatinns  in  the  oral  mucosa.  In  viainkn,  the  so-called  Koplik's 
Ipols  arc  a  well-known  manifestation,  appearing,  Iiefore  the  erii]>. 
tion  of  tltc  exAiithetii,  ut  the  interior  lining  of  the  chevks  and  lips 
■s  inegular  red  patches,  in  the  center  of  which  are  bliush-whitc  or 
yelknri^-while  spots. 

Id  mirlft  femr  tlie  exanthem  of  the  skui  is  nocompaiuod  by  deep 
reddening  of  tlie  oral  mucosa,  tlie  latter  being  very  dry.  The 
tongue  is  covereil  with  a  heavy  coat,  which  desquamates  in  the 
coune  of  two  or  ihnt:  days.  Its  upjier  surface,  or  possibly  tlie 
entire  tongue,  is  very  red,  and  tlie  papilla-  are  considerably  swollen, 
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1)1^3(111111^  the  welJ-lcnowii  picfures  of  raspbeny  or  strawberry 

lollgUf, 

In  nihaJft  the  exaiitliem  of  the  skin  is  somi'tiin<-'M  prt"f«le<l  tij'  a 
smuU,  tt-'iidvr,  spottitl,  pink  i-xuntliem  of  llic  soft  ]xilntc  mid  fuwi-^ 

VaritrUa  Is  often  knatiwd  in  tlie  month.  c^iiK-cijilly  at  the  liaitl 
palate,  tongue,  aiid  pitns.  As  soon  us  the  hlel»s  disquimmtu,  tliere 
npjiears  a  ydlowiwli-white  sOiallow  ulceration,  eloscly  resembling 
stomatitis  aphthnsa.  Consequently  errors  in  tlie  diugiiusis  arc  apt 
to  occur  unless  the  exanthem  b  of  a  very  eharacteristic  nature. 

Variola  is  sum<.-time3  act'omiiunicd  hy  scvtxa  stomatitis  iiiul 
nieerous  disintejiratifm  of  the  vesicles,  which  may  confluesce  into 
larp-  foci  witli  an  ulcerous  coal,  causing  considerable  pain. 

it  .tometiiues  hH)>iN-ns  thiit,  following  Eiufination,  vaccine  pus- 
tules appear  on  the  mucous  membrane  of  tlic  mouth,  the  vesicles 
changing  to  shallow  ukrrs  wliidi  run  &  thoroughly  benign  course. 

In  liiphoiA  and  pnratyphiid  the  anterior  palatal  arch  occasionally 
exhibits  ulcers  which  closely  resemble  mucous  plaques  iiinl  heal 
nnthin  a  few  days.  Similar  ulcers  may  simultaneously  appear  on 
the  lips,  cheeks,  dental  margins,  and  lin|;ual  freniim. 

Foot-anti'mnuih  dUeime,  areortlinj;  to  recent  investigations,  can 
infect  man,  causing  blebs  and  ulcers  in  the  mouth.  For  prophy- 
lactic ]niri»*«es  it  i-h  important  to  see  to  it  that  milk  from  animiUs 
suffering  from  this  disease  is  not  used  for  alimentation. 

In  injiuniza,  stomatitis  and  heqioid  eruptions  arc  of  frequent 
ocairrence, 

DISEASES   OF   THE  MOUTH  IN   NON-INFECTIOUS   CONSTITO- 
TIONAL  DISEASES. 

In  licmophilia  there  are  occasional  hemorrhages  into  tjie  gums, 
lliere  may  also  be  hemorrhages  itito  the  tongue,  causing  consider- 
able svclling  in  some  parts  which  have  to  he  Incised  in  onler  to 
e\"acuatc  the  bkMx). 

Cbhrotis  sometime.-*  gi\es  nae  tn  i^airiful  rlmgitdcs  and  exooria- 
tions  at  the  angles  of  the  mouth  and  the  dental  margins.  Changes 
of  this  kind  are  xi-ry  frequent  in  pernicious  unemia. 

Hemorrhages  of  the  gums  are  of  frequent  oceiirrence  in  purpura, 

I*ronounccd  stomatitis  occurs  in  scorbiituit.  It  is  not  >Tt  defi- 
nitely decided  whether  thi.s  di.*ease,  as  well  a.s  purjnira,  is  ti>  1m; 
ri'gardcd  as  infcctiou.s.  The  first  symptom  is  inflammation  ot  the 
giuns,  which  Ix-come  swollen  and  tender.  Gradually  the  edges 
bcc-omc  necrotic  and  detach  themselves  in  shreds.  The  disease  is 
usually  confined  (o  the  gums,  but  it  ne\'er  occurs  in  nurslings  or 
the  aged.  There  is  considerable  juillor  of  the  nnieous  membrane, 
and  exaggeruti-d  salivation.  ITic  prophyhwis  consists  of  rational 
oral  hygiene.  Stomatitis,  when  present,  is  treated  witli  mouth- 
washes, and  disajtpears  umler  appropriate  diet  and  care. 
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hifnntUe  anirri/  (Barlow's  disease)  is  likcvisc  a^foHatrH  witli 
ittomutitis,  swelling  hikI  bki-<liiig  of  tlti*  j^uius,  but  wiUiout  iiixrosis. 
HvK.  Again,  neneral  treatment  and  diet  will  rapidly  effert  a  aire. 

In  pregnancy,  light  giii)^vitis  is  of  fn-qucnt  oc'cuTrcnw. 

i)iabete»  mfiiitun  ami  tabe»  are  ofteii  a-tsorinted  villi  pyorriieu 
alveolaris.     Stomatitis  also  ot-ciirs  in  gouty  indmduah, 

EROSIONS   AND  BURNS   OF   THE  MOUTH. 

Erosions. — ^EpoMon.s  of  the  month  are  occasioned  by  the  iu*e  of 
highly  a>n<rciitrat«l  mouth-washes  or  by  swallowing  caustic  poisons. 

Kroeions  due  to  umuth-wasJies  occur  oomparativelj-  ofteu.  'Ilic 
aeaiitivene!Ui  of  the  nra)  mucosa  toward  antiseptic  mouth-washes 
dtScrs  in  difTcn-iit  iiidividunlit,  and  in  thr  pathologic  mouth  is 
iDcmtSHl,  with  the  result  that  mnuth-waHhes  whi<-li  mirnially  are 
well  tolerated  may  lead  to  erosions.  Thcac  will  form  white  scabs 
with  reddened  anil  ihiokenni  areola,  whirl)  usually  heal  within  a 
few  days.  These  stabs  an-  found  for  the  most  part  at  the  marpn 
of  tlic  liHipie  and  epiglottis,  ftiid  ut  iIk*  palatjil  archcA  and  uvula. 
I'lilrw  the  possibility  of  erosions  <lue  to  moutli-waslies  is  Ijome 
in  mind,  tht^  manifi-stations  may  give  rise  to  mistaken  diagnosis, 
a.t  for  instanee  of  ilijihtheria  or  sji>hilis.  For  tJie  pvirposes  of  a 
dilTerential  diagnosis  it  shouhl  be  rcmcmbcrod  that  in  erosions  from 
mouth-washc*  tlic  vallfciilie  arc  seldom  involved,  whereas  the  diph- 
tiwritic  process  xjireaiis  to  these  structures. 

Caustic  poisoas,  such  as  eonci-ntrated  alkali  solutions,  lye, 
roncentrated  »u(la  or  pota.'ih  solutions,  a<|ua  ammonia  and  the 
■ciiLs,  cause  mucii  severer  lesions.  Among  the  adds,  sulphuric, 
hydrochlon'r,  phenol  imd  lysol  are  (he  principal  offenders,  Tlio 
cTooioius  eau.se<d  by  uti  these  suhstanres  prejtent  the  same  general 
diaracter.  Ilie  scabs  arc  at  first  pure  white  and  more  or  less 
protniittng,  and  may  sprea*!  owr  it  large  urea  of  the  oral  cavity. 
'ITm'  ]iaMs  most  prominently  afl'ccted  are  the  labial  margins,  tongue, 
and  soft  palate,  lliv  labial  scabs  gradually  dry  up,  forming  brown 
aivt  btaek  miM.'<.  11ie  .scitbs  of  the  mucous  membrane  are  gradually 
(lesquamatcd,  leaving  painful  gray-yellow  ulcers  behind,  the  borders 
kA  which  are  more  or  li-s,s  reddcnixi  aiKl  .'•wollen.  If  extensive  areas 
in  the  vi<'inity  are  c«>n.'^idcmbly  swollen,  anil  the  inflammatory  edema 
continmti  s])reailing,  the  involvement  of  the  entrance  to  the  glottis 
xa&\  ciniw  considerable  tlyspneii  and  grave  lianger  to  life. 

Ti«atin«nt.~  In  the  firht  place,  the  poison  has  to  be  counterpctcd : 
oekis  by  nllcalis,  alkalis  by  aci^K  To  alleviate  the  puin,  small 
pMtmi  of  ice  arc  lubnintstt-re^l,  the  mucous  membrane  is  painte<l 
witli  hofogtyceriil,  and  an  anodyne  is  given.  Food  is  withheld  as 
far  as  )N«itiblc.  and  artificial  feeding  resorted  to  if  necessary,  I'lcei^ 
om  points  are  tn-atcd  with  ioilofonn. 
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Burns.-  'riiou^ji  tln>  niucouA  in'-nihriinc  of  (he  itiuuth  lias  a  roin- 
parativoiy  luRh  jxiwcr  of  resistance  to  Iient,  it  iiuiv  Ix"  Imriipd  \>y  lint 
Jiqiiidd.  hot  potatws.  etc.  Seven;  sriildiiif;  inay  rt-siilt  from  inlislbij; 
hot  st^-nm,  lis  in  exjilosions.  High  degrees  of  heat  pnxluce  blisters 
whifh  soon  burst,  also  tliin  fibrinous  deposits,  and  svellin^  and 
reildeiiiiig  of  the  inucuiis  ineinbrune.  The  pains  may  be  so  severe 
as  to  completely  p^e^•eIlt  all  luovenieiits  of  tlie  uioutli  and  tongue. 

I  L&SIONS   or  THE   ORAL  MUCOSA. 

Trannuitic  Lesions.  -'I'rauinatir  Ir^inas  of  the  <iral  niiirosn  nre 
due  to  ext  ranee  HIS  <aiLses  an<i  (o  iiijudieions  biting  movements. 
The  lips  are  often  injured,  i-ontused  and  liuiTnited,  by  a  fall.  Th« 
gums  arc  exposed  to  numerous  injnries  from  witlioiit  and  within. 
Injury  to  the  tongue  is  inllieted  by  the  teetli  in  biting;  in  the  ease 
of  a  fall,  jiieees  of  the  teeth  may  break  off  and  stick  in  tlie  tongue; 
or  foreign  bodies  (fisli  bones,  splinters  of  bones)  may  iK-nctrat* 
the  tongue,  where  they  are  arrested  and  cause  ulceration.  Injuries 
of  tlie  hard  and  soft  palate  ar«  often  due  to  a  fall  with  the  mouth 
0|>en,  'I'he  mahu-  mucosa  is  often  injured  by  the  tectli  in  ma.itica- 
tion, 

Tiefttmmt. — Lesions  in  the  oral  mueosa  have  a  tendency  to  heal 
smoothly.  Nearly  all  of  them  ran  be  sutured,  with  the  exception 
of  those  of  the  fundus.  Suturing  is  at  the  same  time  the  best 
means  of  arresting  hemorrhagi-s,  which  are  often  severe.  When 
a  wound  has  been  exposed  to  infection,  the  surfaces  should  be 
rubbed  with  ioiloform  powder  prior  to  suturing.  When  the  wound 
is  situated  low  down,  and  particularly  on  tJie  floor  of  the  mouth, 
tampoiiiule  with  iiHlofunn  gauze  is  indicated. 

Thickening  of  Epithelium.— (.iliiss-bluwers  sometimes  suffer  from 
a  considerable  tJiickening  of  the  epitlielium  of  the  malar  mucosa 
witliout  inflammatory  inanifestalions^a  form  of  leukoplakia.  Old 
glas.H-hlowers  often  have  their  incisors  considerably  worn  dowii  by 
tlie  action  of  the  m<nith-picre  of  the  blow  instnimeiit. 

FsUUl  Ulceis. — In  the  newborn,  palutiJ  ulcers  are  not  bifre- 
quent.  They  oceiir  either  in  the  center  of  the  hard  jmlatc  or  in 
j^aocs  when'  the  mucous  membrane  of  the  palate  is  elevated  by 
the  hamuli  pterygoidei  of  the  sphenoid.  They  are  foimd  only  in 
infanta  wliose  mouths  have  been  subjected  to  cleansing  procedures; 
those  who  Imve  not  beiai  so  maltreated  do  not  have  tlicm.  Evi- 
dently, therefore,  they  develop  purely  from  mecluimcal  injuries 
of  the  mucous  membrane  due  to  cleansing.  The  ulcers  are  shallow 
excavation.'*,  gray  to  yellow  in  color,  and  cause  no  complaint 
whatc\-cr,  nor  do  they  interfere  with  nutrition. 

Treatment.— Mechanical  cleansing  of  the  mouths  of  nurslings 
is  not  good  practice.  The  ulcers  will  heal  witliout  any  treatment 
and  without  cicatrization. 
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rjfnn>l  Ulcers, ^Inffti lis  fn-qiiently  siiffiT  from  ulcers  nf  the 
IIiijCiuj  rrt'iiiitn  which  are  due  t<i  eposimis  cniised  by  tho  sharp 
wlgi-s  of  tlif  lower  middle  incisors  while  the  infant  is  iiurAiiig  or 
cnughiiig.  'Iliey  will  not  oiriir  wlini  tin-  (iipi-s  of  the  teeth  arc 
tmnoth.  Ill  infantile  pertussis  the'^e  uleers  are  "f  \ery  frequent 
ocfurmwT*. 

TiM&MOt — Shiirp-«1^  teeth  must  he  filed  down  or  removed. 

Tnamatio  TamcffS.^Trauinatie  tumurs  of  the  freimni  some- 
times oooir  ia  minliup..  They  are  elearly  the  reniili  of  ehn>nie 
iiuury  to  the  frenuin  thmuKh  the  incisoi:s  or  the  hard  cdjten  of  die 
gums.  MicToseopieuIly  they  are  seen  to  consist  of  eoiiriectivo] 
tissue  cox-ered  with  a  strongly  de\'clope<l  epithelial  lajer.  The 
growtlis  are  iH'nipi  tuid  give  risi-  to  no  symptoms, 

Tnatment.-  -Hxtirpation  of  the  tumor  and  removal  of  the  irri* 
tutiiig  tifth. 

STOMATITIS. 

Simple  or  Catarrhal  Stonutitis. — The  mouth  in  healthy  individ- 
uals with  Mtimd  teeth  may  remain  free  from  putholoffic  manife^ 
tations  even  without  any  jwrl ii-iilar  rare  hein^  he*U)wed  u|>on  it. 
Stomatitis  simjiki:  is  verj-  often  ilue  to  earioiis  teeth  and  exeessive 
cmlcan-ou.<<  d«^xl»ils.  The  parts  of  the  jftnns  atljoininj;  thrai;  dq>osits 
become  easily  iiiHanuil  and  swollen,  presentinj;  a  red  or  hhie-red 
diiTohtration.  Biilpn^  atul  Imiisenin);  of  the  niar)^ns  f)F  the  gimis 
may  inereast*.  Heeninpimied  hy  exajjgeraled  s'Jivutioii,  and  the  teeth 
may  dr«p  oiit.  This  eonditinn  is  often  assoeiated  with  excessive 
fiioT  rjf  ore.  It  may  ftlsn  he  follciwed  hy  a  i-omplete  involveinnit 
of  the  oral  m««)sa.  eoatinp  of  the  tongue,  and  interference  with 
tnaslieation  and  :*]N^ikiiif;.  Tliere  may  even  be  fever.  Individuals 
suffering  from  nephritis,  ilia)>eies  and  other  eonstitiitional  diseases 
may  develop  stomatitis  even  tlunigh  their  tit'th  are  ^ound. 

Treatment,-  I'nsonud  teeth  an'  to  be  removeil,  and  the  oral 
einity  and  the  livlli  earefnlly  eleansed  hy  mechanical  meatis. 
Anti-vptie  motith-washett,  siieli  as  tliymol  (1:2(100),  airtate  of 
aluminum  (l:2()tl-")()ll),  or  permangaiiate  of  jiotassium  (1:2(KK)- 
MK)),  ni<tially  Wfeet  n  cure  in  ii  ^liort  time.  Intlamed  (xiints, 
ulier^and  the  margins  of  the  gums  may  he  nibl>ed  with  iodoform 
mass  (mx'  page  2(K).  Tiie  coiL-^titutioiuil  atfection  is<  to  be  treated 
accnrdin^  to  general  indications. 

Oanxranoits  StomatitU.— lnllatnniator>'  proces-ies  in  the  mouth 
ea«i!y  leiwl  to  necrosis  and  nUvratiim.  In  a  large  nnml>er  of  eases 
(J  M-vere  ulcerating  stomatitis,  the  ulirrs  and  the  secretion  have 
l»cen  f<nm«l  to  contain  the  same  hacleria  as  those  which  are  con- 
Htdeml  rcsponsihlc  for  N'im-nit's  angina.  It  is  jiwtifiable,  on  the 
Knaiml  of  these  very  fre<|nent  rmdings.  to  regard  these  micro- 
organism" as  tlic  cause  of  ulcerating  stomatitis, 

'Itie  most  fretpient  form  of  gangrenous  stomatitis  is  the  uleerating. 
30 
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Stomatitis  ulwTosa  occurs  ^-rrj-  frcqunitly  in  chil(ircii  bctwren 
the  ages  of  five  and  teii;  it  may  occur  at  fa\y  other  age,  hut  only 
when  teeth  arc  present.  It  is  found  in  taacs  of  noKlccted  di-ntal 
Ii>gi(-iii:',  tiirious  teelh,  wid  cxfvftaive  acciiiiiulatiuu  of  rnlcarcou» 
deposits,  aiid  may  easily  \w  the  c-onseqiicnee  of  i^ave  disorders 
of  nutrition  (diahetos,  acPofulosLs,  rachitis,  scurl)«tuH).  Mercuriul 
stomatitis,  which  has  l>eci)  deseribed  above,  likennne  beionpt  to 
!«U}matitis  ulcerosa  nccordiiiK  to  its  cliiuiti)  couRtc.  The  uFection 
commences  with  the  ^ims,  wliich  hecome  sw(»llen,  sponju'  and 
hIct-dinK.  As  a  cun^cquerici-,  tlie  margins  of  the  fpiiiis  and  the 
malar  mucosa  opposite  de%'elo)>  irregular,  sharply  <ieinarcated, 
whitiwh  yellow  jwitehes,  beneath  wliidi  a  jiuruloturbid  fhiid  may 
acnmmlme,  'I'his  constitutes  an  e)>ithelial  necrosis,  leading  to 
the  fonnatiun  of  iJcits  witli  a  jcllowish  slimy  base  iuid  surroundiid 
by  semited,  bulging,  bhitsli-n.'d  margins.  The  ulcers  may  sprea«l 
to  the  gums  awl  the  fl<K»r  of  the  moiitli.  penetrating  rather  deeply 
into  tlie  tissue.  This  condition  is  atnimpuiiicil  by  a  ijeeuliar 
pulre8(vnt  odor.  As  the  affection  proceeds,  the  distress  will 
increase,  notably  in  niiisticHting.  swiJlowing,  anil  s|)eaking.  The 
tongue,  cheeks,  and  jiossihly  the  soft  parts  of  tlie  nifk  may  be 
highly  cdeiiiatous.  Under  certain  rirtrumstaiioes  genvral  sejisis 
follows  as  iiUittration  of  the  soft  parts  of  the  luiccal  fundus  and 
the  neck  pmcetiis. 

Treatment.-  -Kemovnl  of  the  cause,  so  far  as  ))ossible  (carious 
tcelli) .  iind  omission  of  mercury.  KlTorts  should  be  made  to  renmvc 
the  concretions  and  tlie  rlecomposed  and  necrotic  mft.s.ses.  This 
will  be  best  accompli^lied.  especially  in  the  presence  of  considerable 
pain,  hy  rinsing  the  mouth  with  tcpi<l  antiseptic  Ihiids  hy  means 
of  an  irrigator.  Astringent  an<t  antiseptic  mwuth-wushes  are  at 
once  indicated  if  the  patient  is  able  tu  attend  to  their  application 
himself.  Such  remedies  are:  Borax  (1  :  30),  pcnnanganate  of  potas- 
sium (I:2(KW)  .'((HK)).  tincture  of  myrrh,  and  tincture  of  krameria, 
Hydrogen  peroxid  is  espeeially  useful,  being  very  eHicacious  in 
loosening  the  necrotic  massi'w.  In  progrcs.sive  ulceration,  iodoform 
is  tlie  best  antiseptic,  the  diseased  parts  being  rubbed  with  iodo- 
form mnas,  and  io«lufortii  gauze  inserted  in  ajipropriate  places  (sec 
page  208).  IJase<l  upon  the  favorable  results  nbtaineil  in  a  few 
case-s  of  Vincent's  ntigina  with  arsphenaniine,  this  renii-dy  should 
also  be  borne  in  mind  in  the  treatment  of  nlecrons  stomatitis. 

Noma. — Tlie  gravest  form  of  gangrenous  stonnttitis  is  noma, 
B  rather  rare  affection.  A  characteristic  inciting  factor  has  not 
yet  been  discoverefl,  although  spiroehetic  anil  fusiform  bacilli  have 
been  found,  as  in  ulcerous  stomatitis.  Noma  is  ])reeniincntly  a 
children's  discjise  and  is  often  preceded  by  measles.  It  has  also 
been  observed  after  scarlet  and  typhoi<i  fe\'ers,  pneumonia,  and 
after  the  adnunistration  of  mercury.  I'sually  (he  nlfeeted  cliildrcn 
arc  iu  a  poorly  nourished  condition.    The  affection  conunences 


STOMATITIS 


307 


I 


I 


with  Mlivatinn,  fetnr  pjr  ore,  and  the  sifrits  of  simple  stomatitia. 
Tlieii  follows  ill  most  cases  tlif  fortnation  of  a  vpsiclp,  at  first  liliiish- 
mi  but  later  blackish,  at  a  |x>int  between  tlic  iintck-  of  the  mouth 
jumI  the  orifice  of  Stenoii's  duct  opposite  the  first  aiirl  seeuiid 
itu)tur»,  There  is  nil  objectionnhlc  odor.  The  rheck  becomes 
swollen  and  pale.  l*hc  swrlling  incTeases.  e.\teii<linj;  upward 
towHrd  the  eye  and  i\ose.  Kiiiiilly  tlie  iiifiltrutioii  is  as  hard  as  a 
hoard.  Simultaneously  the  necrosis  extends  over  the  mucous  mem- 
bfHiH'.  Till*  bliiok.  discolored  ]K>rti<>ii  develops  into  a  brnwiiish- 
htack  area,  rapidly  involving  the  entire  surface  of  the  miliar  inueosa. 
Outward  |>erfonitioii  thrntlens,  as  evldenceil  by  a  hhlish-rwl  spot, 
increasing  in  extent,  which  finally  becomes  g&i)]j;reiiuus  anti  per- 
forates. 'Ilie  perforation  gains  in  extent,  due  t«  tissue  dii>intet:ra- 
tion.  and  may  involve  the  ejilire  aren  from  the  aiij;Ie  of  the  mouth 
over  the  upjier  and  lower  maxillie  to  the  ear,  finally  cxposinj;  t!ic 
Iwnc  iH-hind  the  ear.  The  ^aitKreiious  process  may  now  limit  itself, 
in  whieli  ease  the  necrotic  mass  is  graduallv'  desquamated,  and  the 
defect  is  gradually  coveretl  with  gruniihition  tissue,  leaving  in  the 
end  an  exeeeilingly  disfiKurinji  scar.  In  about  "(I  (xr  cent,  of  the 
uiM-s  death  results  from  itiaiiilioii  or  sepsis.  The  duration  of  the 
disease  is  iisuull\'  from  eight  to  fourteen  day.s,  and  it.t  prognosis  is 
always  ^■ery  grave. 

Tr«alxDeiit.— In  the  initial  stage  an  attempt  shouki  lie  made  to 
extirpate  the  pathok)gie  focus,  but  In  spite  of  extensive  exci.-.i^m 
llie  gangrene  often  persi;<ls  in  its  course.  After  extiriHitiou,  I'aque- 
lin  searifieal ion  may  be  resorted  to;  this  failing,  tlie  treatment  must 
ix-  eonliiietl  to  the  relief  of  pain,  regulation  of  the  diet,  uiul  removal 
(4  the  ii^or  atul  gangrenous  nia.sses  by  irrigation.  Patients  must 
\tv  isolated.  <iwinK  I'l  llic  pestiferous  i»«lor  they  exhale. 

ErySQ>e}atou3  Stomatitis. — It  is  only  in  rare  eases  that  erysipelas 
Mpreads  from  the  facial  skin  to  the  ond  cavitj'.  When  this  does 
occur,  there  !»  diffu.-te,  intense  redileiiing,  ilesleeatjon  ami  paiiiful- 
nesa  of  the  mucous  membrane  The  uvula  may  be  swollen.  'Hie 
pain  may  render  swallowing  impossible.  St<imatitis  erysijH-latosn 
can  be  iLssiimed  to  exist  with  certainty  when  er>'sij>elas  has  preealcd 
the  attack  or  follows  it.    The  tongue  may  swell  considerably. 

TiwUaHnt.— Careful  oral  hygiene,  small  pieces  of  ice.  seartfiea- 
tjon  of  the  mucous  membrane,  and  if  necessary  arlilicial  feeiling. 
OiDoidal  drctro-silver  is  aclministcn-d  ininivenoiisly  with  good 
r^-siilts, 

Ajdrthaa.— This  affection  is  charaeteriztHl  hy  the  early  appearanvc. 
with  febrile  manifestations,  of  pale  yellow  patches,  either  singly 
or  in  large  numiiers,  They  may  be  very  small  or  as  large  as  a 
small  pea,  and  surnnindeil  by  a  slightly  elevated.  vcr>-  red  fringe. 
They  an-  sliarply  deuiarcateil.  rouiul  or  oval  in  sliape.  In  most 
casts  llH-y  undergo  rapid  resolution  by  becoming  <leUchetl  fmm  their 
t«we.  tl»e  epithelium  simultaneously  gr<»wing  over  the  Iraiimatic 
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surface  from  the  siirroiiDiliii);  itrt-n.  Thf  alTn-tioii  usually  takes 
a  tedious  course,  iiiunernns  new  fori  miikinj;  their  nppenranee. 
It  nttaeks  ull  purts  of  the  mouth.  Icust  often  the  ^itiH.  Kach 
individual  f(»cu»  is  inteiwely  painful,  often  interforinK  with  rniis- 
tication,  deglutitioii.  and  articulation.  Coincidently  the  patient 
suffers  from  a  niodirftte  deijree  nf  )i;eneml  stoiniititis,  exMCfn-rated 
salivation,  fover.  and  more  or  less  malaise.  Aphthous  stomatitis 
might  nl»u  he  rlesignated  stomatitis  manilolibrinoNu;  its  rause  lias 
not  yet  been  discovered  with  certaint>'.  Staphjlorocei  are  not  infre- 
quently present.  In  most  eases  the  alTection  is  confined  to  infants 
from  ten  to  thirty  months  old,  atthon^h  niir^tinii:^  ami  adults  are 
also  subject  to  it,  In  spite  of  the  serious  diseumforts  which  attend 
the  dtMAse,  and  its  frequent  wide  extent,  it  usually  liraU  spon- 
taneously': l)ut  it  may  be  contracted  many  times. 

Tr«frtment. — ( 'oniiiderin^  thai  the  afTwtion  undergoi^  spontaneous 
healinK,  no  treatment  is  rec|uired  except  painting  witli  weak  anti- 
septic solutions  ihoric  acid.  iHTmnnginuite  of  potussium.  boro- 
glycerid).  These  remedies  are  applied  to  the  mucous  membrane 
without  the  use  of  fortv.  When  the  piiins  are  severe,  anestliesin, 
orthofonn  or  apnthesine  powder  may  lie  insufflatnl  isee  pa^-e  "270). 

Chronic  Aphthae  (AphUia  Tropicn).— <'lironic  recurring  aphtha: 
are  wty  rare.  Thej'  were  fir.'^l  dcs<TiU'd  h.v  Mikulicz..  Small 
epithelial  defects,  the  size  of  u  millet  seed,  or  small  vesicles,  appear 
at  the  liriKunl  margin  at  intervals  of  four  to  six  weeks.  Within 
four  or  five  <la\-s  tliey  attain  to  the  sixe  of  a  small  i>ea.  The  number 
of  these  defects  varies  considerably;  sometimi^  there  is  onl,\'  *>ne, 
sometimes  two  or  three,  rarelj'  more.  Their  appearance  is  associ- 
ated with  slight  general  stomatitis  and  stdivation.  The  ail'cction 
heals  spontiineously  without  cicatri/ation;  but  it  fretpieutly  recurs, 
even  before  the  old  foci  have  quite  healed.  The  aplitliH-  are  very 
scusitivc  to  the  touch.  A  very  similar  jdTcetion  occurs  in  patients 
suffering  from  "spnie."  or  chronic  tropical  diarrhea. 

Sprue. -*Sprue  or  psiiosis  is  a  discjw  of  tropica!  and  ^uhtropieal 
countries  which  renders  the  mucous  membrane  of  the  mouth  and 
tongue  very  sensitive  and  superlicially  ulceratctl.  That  it  is  of 
infectious  origin  is  shown  by  its  occurrence  in  people  closely  associ> 
ated  with  one  another.  Kxamination  of  the  stools  shows  a  dcercase 
or  absence  of  the  digestive  ferments;  the  stools  are  diarrheic,  of  a 
soft,  pasty  and  fermentative  character.  It  is  believed  that  the 
thrush  fungus  (Monilia  .Mbical  may  be  the  chu-sc  of  the  condition. 
The  disease  usually  runs  a  chronic  course.  Recent  reports  show 
that  sprue  has  been  trcuti-d  succcs-sfnliy  with  emetine  hydrochlori<l 
(see  page72S).  The  striking  feature  in  sprue  is  the  persistence 
of  the  complete  absence  of  iwmcreatic  secretion.  The  pancreatic 
achylia  implies  that  the  administration  of  pancreatic  extract  by 
mouth  is  essential  in  the  treatment  of  the  disease. 
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Thrush.— Tliis  atTcdion  cf  ntwliorn  infants  U  r«usi-<I  l>y  the 
thnisli  fiiiigiiA.  H  widely  ilisM-miiiiite<l  fwnii  of  vfjjftation  which  ia 
found  in  milk  as  well  a»  in  the  mouths  of  healthy  nurslings.  In 
the  mouth  tt  occurs  ii»  u  round  or  oval  yeast-like  structure  with 
runifyiuf;  threadH.  Healthy  adiillH  and  luirslinj;!)  arc  not  ulfected 
by  this  fundus:  tliougli  it  may  he  presi-Tit.  they  are  immuiti*.  In 
the  nenliorn  the  sH|ihie.tt  di»c>nlen>  of  nutrition  arc  ^ufHoicnt  to 
allow  of  the  pathoRcnic  development  of  the  tlu-usli  organism.  In 
adults  the  disease  rarely  deveIo|>s  exeejit  after  pr*)tractei|  fevera, 
«ueh  as  typhoid.  Thrush  is  at  first  uianife^tul  hy  the  appearunec 
of  smiill  while  speeks  on  the  miieoiis  inemhrane  of  the  checks,  fcums, 
lips,  ami  the  dorsal  surfaee  of  the  tonRU*'.  whieh  soon  grow  and  con- 
fiuesoe  into  membranous  deposits.  aillierinK  rather  firmly  to  the 
mucous  memhranc.  In  order  to  e,-itahlish  the  diagnosis,  it  is  neces- 
sary- to  wipe  olT  a  portion  of  the  deposit  and  examine  it  under  the 
microscope  in  concenlrateil  solution  of  pota.><h.  If  the  constitutional 
diiiease  is  nut  too  severe,  thrubh  remains  confined  to  the  nioutli, 
hut  in  jrmve  eiises  and  in  unconscious  pntient.-t  it  may  spreail  to 
tile  pharynx  ami  esophapus.  In  most  eases  the  growth  is  eonfinetl 
to  arms  witlmuf  lylindrie  epillieltun).  It  is  apt  to  penetrnte  ratlier 
deeply  into  the  mucous  membrane. 

TnttnMnt. — The  treatnu-iit  is  directed  to  the  underlying  disease; 
the  thrush  will  disappear  as  soon  as  this  is  removed.  It  is  not 
advisable  to  remove  the  eoutinj;  mei'hiuiically,  since  it  is  situated 
too  deeply  in  the  epithelium  to  admit  of  eradiejition  in  this  manner. 
^Veak  antise|>tic  s'>hition9  may  be  used.  For  infants,  boric  acid 
powder  ma>'  be  wrapped  up  in  u  small  bag.  which,  after  having 
been  dipiKil  intt>  su;;iir  or  saccharin,  is  given  them  to  suck. 


STPHnJS  OF  THE  MOUTH. 

Primary  Syphilis. — The  primary  affection  is  uMially  located  on 
the  lower  lip,  at  the  tip  of  the  tonpie,  or  at  the  tonsils,  but  it 
has  been  observed  iit  other  points  of  the  oral  mucosa.  The  presence 
of  white  trian^ilar  patches  on  the  labial  mucous  membninc  is  often 
indicative  of  syphilis.  It  may  be  assumed  that  the  infection  does 
not  oceur  unless  the  s>7>hilitic  virus  is  eonveyed  to  lesions  of  the 
mucous  merhhrane.  Tins  may  luippeii  in  various  ways  -  for  instance 
hy  kissing,  hy  the  use  of  infe<-teil  instruments  (gUiss-hlowers)  or 
eating  and  drinking  utensils,  or  by  unnatural  roitus.  The  primary 
manifestation  in  syphilis  of  the  mouth  (clianere)  develops  in  the 
Aame  way  as  on  the  genitals.  Tliere  is  a  snnill  superficial  epithelial 
defeet.  with  a  ram|»art-like  thickening  of  the  margins  and  cartilagi- 
nous luirdnes»  at  the  base,  in  most  cases  there  is  only  one  selo 
r«i*etl  »ij«il;  multiple  sores  arc  the  exception.  Should  secondary 
infecticm  occur,  the  primHrx-  atfeetinii  of  the  tonsils  ma.v  lead  to 
deep  ulcers  with  extensive  disintegration.    Of  diagnostic  impor- 
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tance  is  the  swcllinj;  of  tin-  rcjrionnl  l.vrii|»l)  jrliinils.  In  contrast  witn 
the  small  sclerosis,  iIil-sc  an-  often  consithTiilily  swnllcn,  indnratetl, 
but  painless,  Tlie  cfHnplaiiits  ocoiisionctl  by  tht'  primary  ufToc'tioti 
(ire  usually  sliRlit.  but  the  ronsKlernblf  tension  of  Uie  soft  purts 
caused  by  tht-  sclerosis  is  unpleasant.  Swallowing  ami  i^pcakin); 
art'  iliflifult.  As  a  rule  the  diu^uosis  is  not  iliffitiilt  i-xccpl  wlicn 
the  tunsils  are  the  site  of  the  infection  and  imiiu-atinn  is  absent. 
In  <)oubtful  cases  the  diufpiotus  is  made  with  the  aid  of  the  WiM»rr- 
nianu  reaction,  by  exploratory  exeision  (when  ejireinimia  is  sus- 
pected), and  f  J  jiii^iutilnia  from  the  effect  of  arpheniiniine  causint; 
rapid  resoUition  in  as  short  n  time  as  two  or  three  days.  The 
iliji^nositt  also  follows  from  the  demonstrKtion  of  the  'rrepouiinu 
pallidum  in  the  secretion  of  the  scraped  ulcerous  surface.  The. 
priinuryidTection  heals  without  leaving  any  niaterial  sears. 

Treatment.'  -.Antis.Nphilitic  truitinent  should  not  he  ilt-hiyed  after 
the  diagnosis  has  hwn  established.  It  has  been  generally  bclieve<l 
l«  be  a  matter  of  indifference  as  regards  llu-  course  of  the  syphilitic 
inferlion  whether  treatment  was  instituteri  upon  the  apiwamnw  of 
secondary  mimtfesttttions  or  nt  an  earlier  stage.  Morenvent  experi- 
ence, however.  |>oiuts  to  the  probability  that  very  early  arsphena- 
mine  trcHlment  (sw  page  5:14)  in  conjuiicliou  with  mercury  is  par- 
ticularly efficacious  and  likely  to  positively  arrest  the  course  of  the 
syphilitic  affection.  From  a  prophylaetic  jwint  of  view  the  atten- 
tion of  the  patients  ishonld  be  direcUil  to  the  importance  of  pre- 
venting infection  by  kissiiig  or  b\'  the  cimunon  use  of  eiiting  and 
drinking  utensils.  Vot  Icr-uI  treatment  the  ftpplication  of  calomel 
or  iodoform  is  advisable.  The  swollen  l.\-mph  glands  uuilergo  rapid 
resolution  when  rubbed  with  mercury  oinlinent  or  covered  with 
mercury  plaster.  T^iiical  Hunteriiin  chancres  are  not  so  connnon 
as  was  fonnerly  Ix-lievi-d.  The  durk  field  method  of  examination 
has  shown  tlie  tjpieal  trcponemnta  in  various  ntj-pical  sores. 

Secondary  Sjrpbilis. — The  seroTidar>-  manifestations  occurring  in 
the  nuiuth  corri->piind  exactly  to  those  of  the  skin,  but  present 
peculiar  pictures  owing  to  the  soil  upon  which  they  develop.  The 
first  manifestations  of  .secondary  oral  syphilis  often  include  an 
erythema  occurring  in  small  or  large  patches  uptui  the  oral  mucosa, 
e.ipeciidlj'  on  the  palate  (angiuft  erythematosa  hietica).  'lliis 
crj-thcma  usually  disapi»cars  in  a  few  days.  The  m<ist  frequent 
secondary  manifestations  are  t  lie  mucous  plaques  ( f/lai[urn  o;»«[(km)  . 
consisting  of  eircumseriliwl  infiltrations  of  the  snbmucosa,  of 
roundish  sluipe,  which  are  sluirply  ileraarcatcd  and  raiseil  flat 
above  the  mucous  membrane.  The  epithelium  above  becomes 
grmlually  muddy,  giving  rise  to  the  typical  patches.  These  con- 
sist of  a  grayish-white  thickening  on  the  slightly  swollen  mucitsn, 
with  a  hypercmic  margiiud  zone,  the  upper  surface  of  which  has 
n  characteristic  pearl-white  to  milk-white  velvety  u|>)>eArance. 
When  the  plaijucs  have  persisted  for  ii  long  time  they  become 
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l^>a<|U«.  As  soon  as  the  muddy  epithciiiim  beconifs  <lL*tiich«l, 
ml  dfffcts  of  ihi!  luucuus  mnnbrMiiv  with  ii  rwl  or  yellowish  hase 
remain  hchind.  The  placiuts  arc  usiuiUy  siluaU-d  on  the  mut-oMS 
naenibram-  of  tlic  lip^,  dKi-ks.  atul  tungue,  mid,  wlicii  Uii)^  pcr- 
sbtini;,  atsume  variable  rotindiAli,  oval  or  other  shapes  und  mxcs. 
Their  greatest  ext«'Mt  is  reached  nt  the  paUtuI  urehcs.  Occasionally 
the  plaques  will  spreiid  frutn  the  lips  to  the  a<ljaccnt  skin,  where 
they  fnnn  piipiiles  covtn-d  willi  crusts.  Carious  teeth,  the  pressure 
of  arlifidal  dental  plaits,  highly  spiced  food,  aleoholic  beverages. 
atMl  excessive  anoking,  favor  the  development  of  the  pliMpiea  and 
their  nTnideseoiice.  The  coniplHiiits  ooeasioiied  by  the  plagues  are 
often  verj-  slight  and  again  very  troublesome,  but  in  any  case  tlie 
ptoqites  arc  most  daufrerous  sources  of  infection  for  communicating 
sjpliilis  to  other  persons,  l-'or  this  reason  the  diagnosis  and  cor- 
r»]HitKling  instructions  to  the  patient  are  of  the  utmost  importance. 
Tlic  diagnosis  of  characteristic  plaques  is  easy,  aii<f  is  supported 
Uy  tlie  deinoii-stratiun  of  syjihilitie  skin  erujitions,  glandular  swell- 

ig,  the  ItndinKs  of  the  Wasscrmann  test,  and,  if  the  disease  be 
present,  by  the  ctTecl  of  antisypliilitie  medication. 

Tteatmsnt. — In  the  first  plat*,  constitutional  antt^Mthihtic  treat- 
ment is  re(|uireil — mereury  for  inunction  or  injection,  and  arsphena- 
mine,  which  apparently  has  an  exeee<lingly  favorable  and  rapid 

^e«  upon  tJiise  syphilitic  alTectjons  of  the  mucous  membrane 
piagp  ,1.11).  For  local  trwttment  it  is  advisable  to  touch  the 
ucs  with  a  i-per-eent,  sublimate  solution.  It)-  to  SO-per-cent. 
silver  nitrate  solution,  .'i-  to  lll-|x*r-cent.  chromic  acid  solution,  or 
ifie  siher  nitrate  stick.  When  the  plaques  are  very  {Kiinful  they 
may  Iw  powilere<l  with  ant-slhc,sin.  The  above  solution-s  are  best 
applied  witJi  woocicn  sticks  tipiH'd  with  cotton,  which  are  to  be 
thrown  away  after  use.    'Hie  argentum  stick  is  contra-indicated  in 

in-syphilitics.  Scrupulous  oral  hygiene,  regular  use  of  mouth- 
iht^s  and  gargles,  and  eliniiiuitiou  of  all  irritations,  form  part  of 
the  treatment  (sec  page  2il(i). 

Tertiarr  Syphilia.— The  tertiary  processes  in  tlie  month  occur 
at  the  hanl  and  the  soft  palate,  at  the  margins  and  dorsum  of  the 
tongue,  htm  often  at  the  malar  mueosii  and  Hps.  When  the  lips 
*re  alTcctctI  tlicy  exlubit  circumscribetl  gnnnnata  which  may 
Itsintegrate  and  cause  diffuse  inllnmmatur>-  intiltrutioti,  with 
'  ftinsideralilc  and  linn  swelling  of  the  IJps.  I'alati  gtunmata, 
which  are  *>f  \'er;'  frwiuenl  occurrence,  may  spreail  from  the  Imrd 
(mlate  to  the  periosteum,  rnpiilly  lending  to  necrosis  of  the  tlun 
nsseouH  )ilale.  The  gmntna  of  the  liartl  palate  commences  as  a 
small  imkIuIv  which  gradiuiliy  heeouies  larger  and  softer,  presenting 

bluislt  diseohiratioii.  It  soon  disintegrates,  the  nuieous  mem- 
irane  is  perforated,  und  ulcerN  of  <lilT(-renI  siz<t-s  are  formed  with 

mrp,  coar«e  margins  and  a  yellow  lardaecous  base,  exposing  tlie 
"WW  necrotic  bone  beneath.    Tlie  sequestne  are  separated,  per- 
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forftting  llie  Iwird  patiit^.  Aa  ii  rt-sult  tUcro  will  he  a  <l(fcct  of 
variable  size  left  in  the  hard  pnlnte  after  Iiealltif;  has  taken  place. 
Tile  extent  nf  tlie  itestriieliim  inny  Ik-  slight  or  sit  Rretit  thai  swnllow- 
ing  and  s]K'aking  are  ronsiderablv  interfered  with,  (liimmata  of 
the  soft  palate  develop  in  a  similar  way;  Iliey  are  often  multiple 
and  may  al.so  be  locatetl  on  the  palatal  itrohes  and  the  uvula. 
The  tongue  is  leiu  often  involve*),  and  in  men  (on  uoeount  of  the 
use  of  aleohnl  and  tobac-eo)  the  lingual  inviilveinent  usnally  takes 
the  form  of  selerotie  glossjtis.  with  very  firm  inliltration  and  a 
perfectly  smooth  inucotLt  surface,  uwin^  to  complete  loss  of  the 
papilla-.  This  form  of  Kl'»'«ilis  is  eompUeated  by  deep  rhagadcs 
and  erosions,  usually  at  the  lingual  margins,  whid]  are  apt  to  ^ivc 
rise  to  marked  subjective  symptoms.  .Xfter  healing,  they  leave 
calluses  at  the  surface  or  in  the  parenchyma.  The  deeply  situated 
calluHcs  may  cause  deep  ftirrmes  in  the  tongue.  Lingual  pimmata 
may  likewise  occur,  leading  to  eonsiilcral>le  enlargement  of  the 
tongue  anri  extensive  nlei-r»tinn.  The  tertiary  niiinifestalioiLs  of 
the  tongue  may  heal  Hpoutane<nisly.  but  arc  subject  to  frequent 
recrndesreuccs, 

Treatment.— The  siM'cifir  c-onstitutional  treatment  is  fully  des- 
cribeil  in  Chapter  XXVI II,  In4h'cp  ulcerations  and  hone  necrosis, 
loc-al  treatment  is  necessary  in  the  form  of  iodoform  mass  and 
tamponatk-  with  ioiloform  gauze  (p.  20S).  In  glossitis  luetica  it  is 
jiecessnry  to  repair  carious  tcetli  and  t4)  remove  calcareous  deposits. 
Kliagades  are  painted  with  silver  nitrate  or  chromic  acid  solution. 
The  month  must  be  rinseil  often  witli  antiseptic  w«sht-s.  Alcohol 
and  tobacco  are  forbidden.  The  palatal  defects  can  be  repaired  by 
plastic  operation,  as  long  as  they  are  small;  larger  ones  have  to  he 
closed  by  plates. 

In  sotnc  discs  the  salivary  glands  of  the  buccal  fundus  and  those 
at  the  tip  of  the  tongue  show  tertiary  H\i>hilitic  s,\7n])loms  in  the 
form  of  swelling  and  enlargement. 

TUBERCULOSIS  OT  THE  MOUTH. 

An  a  rule  tlic  susceptiliility  of  the  oral  mucosa  to  tubercuhnm . 
infection  is  not  great.  Primary  oral  tuberculosis  is  very  rare, 
but  may  be  causct!  by  infected  food  (milk),  infected  eating  and 
drinking  utensils,  or  infected  fingers,  The  infection  may  result 
from  the  bovine  as  well  as  from  the  human  type  of  tubercle  bacilli. 
Latterly  the  fact  has  been  emphasized  that  the  bovine  type  plays 
a  far  greater  rflle  in  the  infection  of  man  tlmn  was  formerly  assumed. 
The  mucous  membrane  of  tlie  mouth  may  acquire  tuberculosb 
secondarily  by  direct  extension  from  tlie  facial  skin  or  hy  lubei^ 
culous  sputum. 

Lupus  of  the  Oral  Mucosa.  Lupus  presents  the  same  cliara4^lcr- 
istic  features  on  the  mucous  membrane  of   the  mouth  as  on 
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external  skin.  Points  of  prwiilwtittii  are  the  free  niarKins  of  the 
li|w,  the  vestibuluni  ori.*  »l  the  !Hi|)frii)r  niAxilla.  the  palatal  vault, 
and  the  soft  palate.  Tliere  aw  at  first  eharaeteristic  nwtiiles, 
which  lattT  inerwise  eonsideruhly  in  number,  tfruwiiijc  in  close 
proximity.  When  the  epithelium  has  been  Inst,  there  ap]K-ar  tiat 
uW-nitions  whieh  may  nUTde,  tin-  Mwretiiins  ilryhii:  up  into  enists. 
Their  miiriiins  are  ianiaeeoiiH.  nften  nndcrmineil.  and  iierniit  the 
recognition  of  small  nddules.  The  disease  persists  for  n  number  of 
j-ears.  Isiiluleil  part;*  may  heal  while  the  |>atholoKie  process  con- 
tinues at  the  msrgins.  Kxtcnsivc  destruction  of  the  oral  structures 
may  take  place  in  tlie  course  of  time  from  this  cause. 

Ill  tuljerculosis  of  the  toiiKue  there  occur  infiltrations,  rluiRadcs. 
an'i  ulcerations.  Tliis  affection  luis  a  eonii>arative!y  favorable 
|Hti){tiosis.  In  grave  easen  of  tuberculosis  all  parts  of  the  mouth 
are  subject  to  ulcerations  and  miliary  tuberculous  no<luk-;t.  with 
simullaneotK  iufiliralioii  of  the  ilcepiT  tissue.  Kxtensive  change:^ 
(if  thi-i  kinil  are  found  on  the  tongue  and  lips,  notably  also  in  the 
phar>'nx  and  on  the  imlatv  and  tuiisib.  The  prognosis  generally  is 
very  unfavorable.  The  discomforts  may  he  slight,  or.  on  the  other 
iiand,  vcrj'  tormenting,  interfering  with  s|jcccli  and  nutrition.  In 
iiwking  the  diagnosis,  tln^  atTcetion  may  be  mistaken  for  syphilis 
or  carcinoma,  and  in  order  to  clear  up  the  |M>int  it  is  im[x)rt»iit  to 
ck-monstrate  IuIktcuIous  changes  in  otlier  organs  or  tubercle  bacilli 
in  the  pus,  or  apply  tlie  v«n  I'Irqnet  test. 

TreatmeDt.  -In  the  absence  of  pronounced  tubcreiiliwis  In  other 
organs,  notably  the  lungs,  energetic  li»i:;il  ircalmcnt  is  indicated. 
Wlmiever  infiltrations  or  ulcers  lend  tliemselvcs  to  extirpation, 
acetMYting  to  position,  seat  and  sIkc.  should  he  removed  with  the 
knife  or  the  ['atpielin  cautery.  The  after-treatment  consists  in 
applying  itMloforni  to  the  woimd.  l^rgc  ulcers  and  ncerotie  )>uris 
may  be  tamjHmcd  witli  iodoform  gnuae.  (Ireat  pain  may  lie 
relieveil  by  the  local  application  of  orth(»form  or  anesthcsin  or 
the  administration  of  morpliiii.  Latterly,  lupus  of  the  mucous 
membrane  of  the  mouth  has  been  treate^l  with  the  Roentgen  ray 
by  means  of  sjieeial  tubes  adaptcti  to  the  purpose.  This  proee^lure 
demands  great  eiiutiun  in  order  to  prevent  roentgenic  ulcers, 
which  heal  with  great  difficulty.  The  Finscn  light  does  not  act> 
so  well  on  lupus  of  the  mucosa  as  on  that  of  the  skin,  .\pplication 
of  sunlight,  and  trcatmeut  with  hot  air,  steam,  and  carbon  dioxid 
anow,  arc  new  methods  which  deserve  to  be  tested. 


GLANDERS  OF  THE  MOUTH. 

Malleus.— fiIand<Ts  in  man  is  a  very  rare  affection.  The  majority 
ot  puticnts  are  cinployetl  in  handling  hones.  The  disease  may 
run  either  an  acute  or  a  chronic  course.  The  acute  form  results 
(roin  direct  infection  of  the  blood  current  through  open  wouridii, 
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fusing  infiltrates  wliicli  usually  extend  over  lartre  areas  of  the  oral 
Pluoo^.  The  chronic  fnnii  rou!l»  from  ejsteiision  of  thtr  iiifcx.'tioii 
tliroudh  llie  hinph  ctiiTfrit,  startinK  from  a  primary  ulantlcrotw 
focu.-'  oil  the  skin  in  tht  iieighKorhood  of  thi*  nose  or  inontli.  The 
ulcerations  frequently  attack  the  entire  hard  palate.,  sotnetimeii 
iiivolvinj;  tlie  soft  pitlutv  also.  In  rare  ciiscs  the  alfection  extends 
to  the  deep  parts  of  the  upper  lip,  destroying  larp-  |»ortions.  botli 
of  tiie  lip  anil  of  the  nose.  Inliltrations  also  oi-our  in  the  lower  lip 
and  are  often  accompanied  !)>'  infiltnitionH  of  tJic  l\7nph  gbnda  uf 
the  neck.  The  diuKnosis  ia  always  diffioult  and  cAimut  in  all  cases 
he  made  by  mere  ins|>crtion  of  the  pfttholiijiic  fr)pi.  It  is  imptirtant 
to  observe  that,  almost  without  exception,  f;lan<lers  of  the  mouth 
is  aa^oriateil  with  a  similnr  eruption  on  the  skin,  which,  however, 
may  liave  already  hcaied.  Actively  proUferatinR  pranulatiuns  arc 
alwajs  finind  in  the  luiterior  [lart  of  the  nose,  'Hie  glottb  is  often 
involved.  Ilit^tulogic  examination  of  the  ulcers  shows  simple 
Krunnliition  tissue  without  e«>«iti<iii  of  the  claiulular  «lls--an 
important  fact  in  ditfercntiatinK  the  disease  from  tuberculosis. 
Ab»ohite  proof  of  glanders  is.  of  coiirs*-,  the  demoii-stration  of 
the  glanders  bacilli,  which  are  beat  obtained  from  scraped  super- 
ficial |«irt,s  of  the  ulcers  and  gnu ndat ions,  and  arc  demonstrated 
by  intraperitoneal  hxiculation  of  guincii-pigs,  the  latter  showing 
typical  glanderous  iHrriorcliitis  in  four  or  five  days.  One  reason 
why  a  reliable  iliagnosis  is  of  great  imixirt«nce  is  tliat  these  patients 
constitute  a  gra%-e  lUngcr  to  others.  The  complaints  are  usually 
sh)iht,  even  in  advHiieetl  eases.  There  is  anorexin  anil  lassitude; 
nutrition  is  little  interfered  with,  and  there  is  no  fever.  There  are 
often  septic  eomplications  or  glanders  pneiunonia.  The  prognosis  ia 
bad.  The  great  majority  of  cases  terminate  fatally,  the  acute  oik's 
always. 

Treatment.— The  ulcers  of  the  mouth  are  treated  locally  in 
accurduuL-e  with  general  rules.  The  eonslitutiunal  cunilition  i.-^  said 
to  be  sometimea  favorably  influenced  by  mercury  and  potassium 
iodid.  Scrum  therapy  Ims  imt  yet  been  siiccessfii!.  nor  has  mnllein. 
prepared  on  the  jiriiiciple  of  Koch's  tubemdin.  Vaccines  of  killed 
glanders  bacilli  seem  to  exert  a  favorable  influence  upon  the  con- 
stitutional utTection  in  some  vases. 

LEPROSY  OF  THE  MOUTH. 

In  nearly  all  forms  of  leprosy  the  mu<-ous  membrane  of  the 
mouth  becomes  involved  -iu  the  tuberculous  form,  for  instance, 
in  about  70  per  cent.,  according  to  statistics.  The  involvement 
occurs  at  an  earlv  stage,  but,  owmg  to  the  slight  subjective  svinp- 
toins,  IIS  ciiniparcd  with  the  grave  skin  allection,  is  often  over- 
looked. The  bacteria  of  leprosy  find  a  very  faNorablc  culture 
ground  in  the  mouth,  where  the  presence  of  lepra  bacilli  can  be 
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(Imiomtratcd  in  larRer  numbers  than  anj-wherc  cW,  For  this 
rm»on,  Icprusy  of  tht-  inuuth  Kiiitis  hi  iniportuiioc  hy  being  an 
easy  source  of  infection  to  otherD.  The  diagnosis  is  usually  not 
(liHicult,  lircause  in  most  i-a^cs  thi^'  skin  is  simultaneously  involvetj. 
The  lepra  bacilli  onn  he  ilcmonstratetl  by  nienn»  of  the  ortlinary 
tubtTcIc  stain.  The  s>-mptoms  occasionwl  by  th«  oral  uffectioii  are 
strikingly  slight.  larfrfr  infiltrations  sometimes  cniusing  vcrj-  little 
iiicouvtnicncf.  This  is,  a'*  a  rule,  due  to  the  fact  tliat  anratlwsia 
of  the  afTwtwi  pnrtis  oo-urs  at  an  fHrI\-  sIukc.  Salivation  is  often 
excessi%e.  The  projuiosis  is  l>ad.  A  sjionlancoiis  (riiri;  is  a  rnrily. 
Nevertheless,  leprous  irililt  rations  nuiy  persist  for  years  without 
increase. 

Tnatment. — Iflcerations  often  heal  readily  under  local  treat- 
ment (nitrate  of  silver,  ehromic  acid);  internally,  Bodiura  salicyl- 
ate an<t  chauhnuogni  oil.  The  latter,  diluted  with  olive  oil  in 
egual  ports,  may  »Imi  be  injected  intramusrularly.  Su<lium 
Kj-nocanlate.  made  fn>m  the  gj-noeardic  add  of  clmiilmnoera  oil, 
is  iulniinlsterKx]  intravcnoiuly  with  refK>rted  good  etieet.  The 
lepmsy  s*-nmi  of  (arntsquilla.  hl|)o!in  a.t  renimini-iKleil  by  Host, 
and  (he  nastin  of  Ucyckc  (prepared  from  Sta-plothrix  leproides) 
hnvf  pittved  fn(lurc<i. 

SCLEROMA. 


Sclerom*,  a  hurdenetl  puteli  or  induration,  prevails  in  Rnssia 
and  Gslicia,  and  is  found  sporadically  throughout  the  world.  It 
IS  to  be  gradually  spreailing.     Von  Kriscli's  cap!*ule  bacilli  have 

en  regarded  as  the  cause  of  Hclcronia,  but  more  re<-ently  the  ejip- 
snlc  buctma  Iiavc  been  found  to  he  identical  with  Frietlltinilcr's 
pneumonia  bacilli.    They  grow  reailil.N'  upon  agar. 

The  nfTection  is  very  chronic;  it  may  last  for  decades,  the  aub- 
ieclivc  .sj-mptoms  being  comparatively  slight.  The  iliagnosis  may 
l»e  nuide  from  observing  the  course  of  the  diseavse  or  from  detnoii- 
ntration  of  the  capsule  bai-teria.  The  prognosis  is  very  bjwl.  I  )euth 
may  rtsult  even  after  many  years  by  continuous  advance  of  the 
process  and  extensive  cicatri/.ation  which  may  occlude  the  entmnee 
to  the  ewphagus  aii<l  glottis. 

Treatment. — Hiidical  extirpation  of  the  disea^'d  parts  may  be 
attempted,  medicinal  treatment  being  a  failure.  The  use  of  the 
Iloeiitj^>u  ray  iuis  been  attended  with  favorable  results  in  scleroma 
irf  both  nose  and  mouth,  causing  complete  resolution  in  some  casus. 
The  treatment  has  to  he  continued,  however,  for  months  or  years, 
lladium  likewise  seems  to  liave  a  favorable  cfTecl.  Application  of 
the  Finaen  light  lias  not  been  succes.-iful.  Benefit  has  l>e«;ii  olwervcd 
U>  follow  accidental  complication  witJi  erysipelas. 
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ACTINOMYCOSIS. 

ThiTc  is  no  doubt  that  tlje  mouth  is  the  most  frequt-iit  port  of 
entranre  for  Hctiiiomyrosis  in  iiiuii,  nrul  the  disrusc  is  therefore 
most  fri-quciitly  foiuid  in  the  mouth,  throat,  and  glottis.  The 
motit  reuMonulile  expluruitioii  is  that  th«  fungus  iii  conveyed  to 
the  mouth  by  plants.  poMibly  from  usinjt  straws  or  Rrasji  stemn 
{from  piv^ture^  where  there  im-  diseased  entile)  as  liiiith-pieks.  In 
some  cases  the  infection  is  tran.smitt«l  directly  from  diseased  cattle. 

In  the  majority  of  eases  the  alveoh  are  attucked  first,  or  tliere 
may  be  a  pcriostitic  abscess.  The  fundus  has  also  been  demon- 
strateil  in  carious  teeth.  Thus  in  man  there  is  a  periostitis  alveo- 
laris.  while  in  animals  there  is  a  central  atrectimi  of  llie  inferior 
maxilta.  ITiougli  the  primary  periostitis  heals,  the  disease  con- 
tinues as  nn  iietinomyeotic  tumor  or  a  submaxillary  ulweess,  usually 
wtiiatcd  between  the  inferior  maxilla  and  the  hvoid  bone.  Metas- 
tases are  therefore  often  found  between  the  muscles  nml  coune<'tive 
tissue  of  the  neck.  The  ti>nsils.  palatal  arches  iind  salivary  glands 
are  not  often  involved  in  man.  'Hie  tongue,  however,  is  often 
affected.  There  are  hard,  sharply  <ireums(Tibed  infiltrates,  mostly 
at  the  tip  of  the  tonuup.  which  rarely  ulcerate.  These  infiltrates  are 
often  difficult  of  diagnositic  iuter|>retaliou.  and  it  may  become 
neces,siiry  tii  resort  to  un  exploratory  Incision  or  excision  to  denion- 
slrale  the  presence  of  the  fungus.  There  also  seems  to  be  a  pos- 
sibility of  abscess  formation  in  the  toiifrue.  causing  violent  pain 
and  dyspnea. 

Treatment. — The  pathologic  fiwl  are  exposed  ns  freel.v  as  possible. 
There  is  no  need,  however,  for  extensive  radical  aurgieal  measures, 
because  the  prognosis  of  actinomycosis  is  by  no  means  had.  and 
occasionally  the  affection  even  heals  sprmtaneously.  The  object 
of  exposure  is  to  disturb  the  fimgus,  which  is  anaerobic  in  its  ordiiuiry 
way  uf  living.  The  wounds  are  kept  open  b_\'  tampons  of  iiMloform 
gauKe.  In  acute  suppurative  infiltration,  simple  ineisiou  is  suffi- 
cient. Lingual  tmiiors  arc  best  extirpated,  When  the  course  is 
chronic  and  the  infiltration  considerable,  surijieal  intervention  alone 
will  not  suffice.  Good  results  liave  been  ubtaineil  with  potassium 
iodid;  1  to  3  (im.  (15  to  15  grains)  daily  is  admini.stered  internally, 
and  a  .Vper-cent.  solution  is  injected  into  the  foci.  It  is  advisable 
to  combine  potassium  iodid  with  the  surgical  treatment. 

8KIN  DISEASES  IN  THE  MOUTH. 

Affections  of  the  mouth  analogous  to  those  of  the  skin  are  caused 
eitlier  by  direct  extension  from  the  latter,  or  as  isolated  affections 
previous  to  the  appearance  uf  the  skin  disease,  or  even  without  the 
latter  appearing  at  all. 
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k — Eoremii  very  often  oceurs  on  the  tips.  Scrofulniis 
individttalft  or  those  with  a  temlency  to  the  furmiitiun  of  eMi'latcs 
of  various  kinds,  notably  ctuldrt'n,  uiid  persons  harborinj;  latent 
or  munifost  tttberotilosiH,  nre  predisi)osp<l  to  this  affeftion.  I'atipnts 
of  this  ctuss  very  often  suffer  from  chronic  rhinitis.  The  uerid 
nilgai  secretion  ensily  lfat\*  to  et'xenui  nruiuid  the  nose,  wliieh 
spreads  ilireetly  to  the  hibial  mucosa,  liters  around  the  iingles 
flf  the  mouth  in  ehiltireii  should  ul«o  be  classed  us  eoiema.  They 
are  exudative  plaque,-*  am!  are  rovered  with  crusts,  owinir  to  con- 
stant scratchiuR  ami  lickini;.  Healing  requires  several  weeks,  and 
there  is  great  tenilency  to  recrudi-sn-nee. 

Tr»atm«nt. — The  treatment  is  directetl  to  the  underl,\in^  cause, 
if  any,  and  to  the  rhinitis.  'I1ie  affected  parts  of  the  skin  an<] 
mucous  membrane,  especially  rha^railes.  are  paiiitetl  with  a  5-  to 
H>-pcr-ccnt,  solution  of  silver  nitrate  or  with  mercurial  salve  (wlutc 
prw'ipitate,  I  per  eent.l.  Frequent  washinj:  with  soap  should 
be  avoided:  mouth-washes  containing  volatile  oils  are  rifjorously 
contra-indicated.  Arsenic  is  indicated  for  iiitoriuit  administration. 
A  c<)rrection  of  diet,  as  shown  by  the  anaphylactic  food  tests,  is 
priMtuctivc  of  good  results. 

LicbeD  Planus.— Lichen  ruber  planus  occurs  in  characteristic 
form  in  the  mouth.  In  about  .'iO  per  cent,  of  all  skin  cases  the  mouth 
becomes  involved.  There  are  the  welUknowii  lichen  rimlules  of 
the  Wpst,  malar  mucnsa,  ton>;ue.  hard  and  soft  palate.  Their  wzc 
rviifces  froHi  a  pinhcad  to  a  pea;  they  arc  whitish,  very  coarse. 
and  grow  in  isolated  groups  forming  circles  or  curves.  Kpithclial 
defci'ts  or  considerable  inflammatory  manifestations  are  absent, 
TIm-  aUectioii  causes  practiinliy  no  subjective  s>nnplums  wluitevcr. 

Treatment. ^Lichen  nf  the  oral  cavity  is  favorably  inHuenred  by 
tlte  internal  or  subcutaneous  use  of  arsenic,  but  more  slowly  than 
tjje  skin  affection.    There  is  no  need  for  local  treatment. 

LupUA  Erythematosus. — Lupus  erythematosus  is  located  on  the 
iKiM-  uikI  hotli  ( !it-i-ks.  and  can  easily  be  communicated  to  the 
oral  cavity,  and  notably  the  lips.  This  results  in  Rray-white 
mundtsh  plaques,  surrounded  by  a  narrow  blue-red  fringe.  Some- 
times there  are  erosions  partly  covered  with  crusts,  and  loss  of 
epitltelituu.  The  diagnosis  in  the  presence  of  the  characteristic 
affection  of  the  skin  is  easy.  The  I'nurse  of  lupus  erythenmlosus 
iif  the  mucucia  is  just  as  chronic  as  that  of  the  skin. 

Treatment. — The  affection  is  not  readily  influenced  by  me<licatiou, 
hui  there  is  some  prospect  of  benefit  from  eucructically  treating 
tlie  surface  with  the  l*iii|uelin  eaulcry.  When  the  lips  are  involved, 
the  itppliciition  of  a  hi);hly  concentrated  preimratinn  of  ichtliyol  is 
ailvisiible. 

Pflmphifus.-  Pemphiftu.*  of  the  skin  very  often  leads  to  involve- 
ment of  ihe  inueou.s  membrane  of  the  mouth,  causing  circumscribed 
cpiiltdial  "muddy"   areas  and   white-gray  deposits   resembling; 
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flipIitlKTitiomeiiihraiira.  Tlie  deposits  hccomc  detached  after  ha  \inK 
pi'rsistwi  fur « lunji  time,  leaving  shiirply  dnnarailtil  patrhes  liehiiid, 
Tlifse  mii,v  fuse  and  finaliy  cover  large  areas,  or  lead  to  ernsions 
iind  :4lukllow  ulrcr.1.  I'einplii;cu3  tif  the  miiodiis  uitTinhraiiv.  llien-forc, 
IS  not  W)  cliarttctcriatie  as  timt  of  the  skin,  for  only  exceptionally  do 
renl  vesieles  form  in  the  mouth,  owiun  to  its  moii^tiire.  An  isolated 
pemphigus  of  the  oral  muc-oKa  witliout  a  (•orrespoiidiiig  afTfitioti  of 
the  skill  18  very  rare  and.  when  it  occurs,  very  ol>sti]iate.  When 
extensive  it  causes  severe  pain,  <lysphaKia.  and/p(or  rx  ore;  the  entire 
iiiiiCDsa  may  hecouie  involved  uudrr  certain  circumstances,  llic 
participation  nf  the  oral  cavity  in  pemphigus  of  the  external  skin  L-t 
a  Very  unfovoniltle  sign.  The  <lia];no»is  is  not  dillieult  when  cuta- 
neous pemphigus  is  present. 

Tnatmeot.^I  Icjiling  rttrely  takes  place,  and  trcatiiu-nt  lias  hut 
little  etreet.  Isolated  areas  may  heal  for  a  time,  assisted  perhaps 
by  iitiiiiting  with  2l)-per-<-ent .  silvfr  nitrate  or  tincture  of  iothn. 
Asi<ie  from  these  measures,  the  treatment  is  confined  to  the  relief 
of  pain  by  painting  with  u  local  anesthetic  solution  (cocsin,  eueain, 
or  novocain)  or  hy  pnwilerint;  with  aiiesthesin,  orthof<irm  or  apotlie- 
shw  (see  page  270), 

Eiythema  Ezud&tivuin  Multifonne. — In  comparison  with  tlie 
ciLirautori>liL'  culiimuus  nmiiifeblnlions,  thuM.-  of  the  mucous  mem- 
brane are  less  distinct.  There  are  roundish  remnants  nf  vesieles  in 
tJie  sliapc  of  detached  cpithcliid  slireds  or  easily  bleetling  yellowish 
de[x>nit^.  The  atTection  is  hetiigu  and  does  not  require  any  jjur- 
tiinbr  trciitmenf. 

Herpes.^Herpcs  zoster  may  occur  at  any  point  in  the  mouth, 
especially  the  checks,  pharynx,  or  tongue,  aa  well  as  in  the  gums. 
It  is  always  unilateral,  and  immifestH  itself  in  ve-slcles  grouped 
on  the  reddenc<l  and  swollen  mucoisa.  The  covering  of  the  vesicles 
is  easily  destroyed.  The  iiiWtioii  is  associated  with  violent 
neuralgic  pains,  and  reerudeseeiices  are  not  infrequent.  It  may 
occur  in  the  mouth  without  any  simultaneous  allection  of  the  skin. 
The  diagnosis  can  easily  be  made  in  most  cases  from  the  acute 
begimiing,  painfulness.  uniluterid  oceurrenoe,  and  the  appeitrancu 
of  the  vesicles  as  described.  The  treatment  is  h,\-Ricnic  (sec  page 
2<H!V 

Drticaha.  t'riicarial  eruption  in  the  month  la  very  rare.  It 
occurs  in  the  form  of  eirtMimseribetl.  lustrous,  usually  persistent, 
pecurrent  swellings,  without  any  pronounced  inllaiumatioti.  Aiigith- 
neurotic  edema  may  likewise  occur  in  th*  tnuuth,  at  the  Itase  of  the 
tongue. 

Scleroderma.— The  involvement  of  the  mouth  is  comjjaratively 
rare  and  is  often  overlooked.  There  are  tloughy  swellings  and 
indurations  of  the  mucous  membrane,  notably  of  the  tongue. 
High  degrees  of  the  atTt.'ction  leafl  to  ulceration. 
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LEUKOPLAKIA. 

This  ia  an  affection  of  thf  mouth  whi<'h  is  chiira<'terixe<l  hy  a 
focal  thiokfiiing  of  the  r|>illii-liuiii  of  tho  iiituusu  iti  (-in-uin-scribed 
aKSH.  iinn  to  ahnormitl  (-ornitioitiiiii.  The  iilfertiil  [tartu  form  a 
kiiwl  of  ridge  rrstins  upon  a  muoous  momltranf  that  is  aliumlantly 
stippli^l  with  vessels,  stnHyjIy  intittratetl  with  leukocytes,  and  the 
papilla-  of  which  arc  narrower,  longer  and  more  numerous  than 
itoniuil.  Tlit-se  ridges  H]i[M-ar  as  .smooth,  dry,  niilk-nhitc  iMitcltrs. 
llic  most  recent  look  like  mucous  membrane  which  has  lieen 
|taint«l  with  weak  silver  nitrate  wluliun.  The  olrler  the  foei.  the 
irtronffcr  and  firmer  the  HdRrs,  which  Hnally  become  a  pure  whit*  or 
bill  1^1- white,  with  u  kiml  of  motlier-vf-petu-l  luster.  The  pluqiicK  are 
diarply  scparutcil  from  the  neiKhboring  part i<,  ami  often  surrouiideil 
by  a  narrow  itililtmtt-il  zone.  I'lnques  in  the  various  stages  of 
rkvelopment  may  be  present  in  the  month  at  the  same  time.  Here 
njKl  there  a  ridge  is  raised  at  the  murgins.  an<l  finally  detached, 
jn^'inR  rise  to  rhaga<les  or  flecp  team.  Ix-ukoplakia  prc-ferably 
ilivudes  tlic  anterior  part  of  the  dorsid  surfuee  of  the  toiigiie. 
especially  toward  the  tip  Hiut  at  the  mitr)i;in.t.  There  are  »l.4o  foci 
ini  the  inner  malar  surface  and  the  Him.  Foci  of  the  jralate  and 
iilveolar  pnteess  are  very  rare. 

The  disease  runs  a  verj'  clironic  course,  several  dwndes  UtAng 
»umrliNK-s  rL-<)uired  for  the  ori^nully  lender  epithelial  opacities 
to  <lt'Vclop  into  thick  ridges.  It  is  almobt  entirely  confinetl  to  tlie 
male  sex  and  rarely  apprar^  before  tlie  fortieth  ye«i^-as  a  nile 
not  before  the  fiftieth  or  sixtieth.  We  know  now  tliat  it  is  an 
independent  affection — un  important  diseo\ery  in  view  of  tlic  fa<'t 
that  fonnerlj'  it  was  rejjarded  as  sj'philitie  an<l  treate<i  acconlingly. 
It  is  positively  not  sj'philitie,  althou^  there  is  no  doubt  that  the 
presence  of  sj-philis  predi»piiHe.s  to  its  rlevelopment.  KtioJo^ically, 
excessj\'e  smoking  aiid  the  free  use  of  strong  alcoholic  beverages 
and  highly  spieeii  fixKl  are  irf  imiMirtanee;  heiice  tlje  relatively  rare 
oocurrenoetrf  the  disease  in  women.  Gastric  and  intestinal  diseaHes 
likeu'iM-  predisporf  to  it. 

Syroptoma.— The  complaints  arc  not  escessi\e.  Tain  does  not 
ocx-iir  eso-pt  in  extensive  rha^ailes;  otherwise  patient*  experien*** 
■  |)tx-uhar  bhmtwl  scosation,  as  if  they  held  a  foreign  body  in  tlie 
tntHith.  For  this  reason  the  tongue  is  constantly  lickinft  and 
|ial|Hiting,  thus  mechanically  tearing  olT  the  ridges,  lliese  |Hitients 
arc  prone  to  become  h>'po<4iondriac,  eitlier  beesuse  they  consider 
the  atfection  sj'philitie  or  because  they  fear  the  development  of 
jcarcinintui,     As  n  matter  of   fact,   carcinoma  does   oceasioiuilly 

v«-lup  on  the  lUte  of  leukoplakia:  this  observation  has  been  fre- 
iucntly  made.     But  the  sequence  is.  fortuiuitel.v,  rather  rare. 

Treatment. — The  exciting  cause  has  to  be  elimhiated;  excessive 
strong  alcoholic  beverages  and  liiglily  spiced  dishes 
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must  be  avoided.  Defective  teetli  niii.<t  !«■  rcpuirwi.  When  the 
inhibition  of  iiioutiii  cuiiiiot  be  tnforccd,  ci|:arH  or  cijtarett(~i  »hould 
he  smoked  throut;h  holders.  <.'he»-iiig  tobacro  is.  of  eourse,  to  he 
forhiddeii. 

Light  cases  are  treated  with  mild  iiioutli-wushi-s,  if  for  no  other 
reaaon  but  to  pacify  the  patient.  Various  iiiottth'U'ii.>i])es  had  best 
he  uscti  alternately.  Should  patients  complain  of  troublesome 
huniint;  sensations,  the  month  may  he  rin-siil  with  n  decoction  nf 
atthea  root  or  of  let-land  moss.  Tlie  plaques  ma>-  be  removcti  by 
caustic  agents:  silver  nitrate  either  pure  or  in  a  5(l-pcr-cent.  solu- 
tion, 5-  to  H)-pcr-cciit.  lactic  acid,  or  .'«)-per-eent.  peroxid  of  hydro- 
gen. Sulicyiio  aeid  arts  as  a  jiolvent  u|H>n  the  homy  laj'er;  also 
resorcinol  in  2-per-eent.  sohitinn.  Ture  balsam  of  Peru,  npplieil  with 
a  brush  am)  kepi  in  the  mouth  for  two  or  three  minutes,  has  a 
good  etVect.  The  alkaline  mineral  waters  have  been  rwonnuendod. 
This  medication,  however,  means  failure  in  most  cases,  with  result- 
ing  psychic  depresMon  nn  the  part  of  the  patient,  erspeeially  when 
the  oral  condition  is  painful  and  there  is  trouble  in  eating,  drinking, 
and  speaking:.  In  these  c*w.'<  .surgind  mciisurcs  may  be  attenipted 
a.s  a  final  re?iort.    Itadium  has  proved  of  Rreat  value. 

Many  authors  suggestuntisyphilitic  treatment,  and  in  somecases 
energetic  mercurial  medication  has  rcsulteil  in  complete  cure. 
liUttcrly.  arsphenainine  has  been  warmly  reeommendrd.  Anti- 
ajTihilitic  treatment  is  certainly  indiented  unless  there  arc  reastms 
to  the  c«iitrnr>'. 

ANIMAL  PARASITES  IN  THE  MOUTH. 

I.>arvic  of  Hies,  ei.'sticcrci  and  wlmjococci  have  been  found  in 
the  mouth,  and  trichJitie  in  the  tongue. 

NERVOnS  AFFECTIONS  OF  THE  MODTH. 

Paralysis  of  the  Facial  Nerve. — Paralysis  of  the  facial  iier\'e 
often  induces  an  oblique  position  of  the  palate;  the  troublesome 
flow  of  saliva  is  due  to  the  pumlyzed  angle  of  the  mouth  being 
constantly  open.  Injuries  to  the  hy|>i>glossal  nerve  lead  to  par- 
alysis of  the  lingual  musculature.  There  are  to  be  distinguisbed: 
Total  glossoplegia.  glossoplegia  interna  (longitudinal  and  trans- 
verse lingual  muscles),  and  glossoptegia  externa  (geiuohyo-,  stylo-, 
hyo-.  paUto-  and  ehondnt-glossus  muscles).  Some  lingual  muscles 
are,  occasionally,  paralyzed  by  neuritis,  as  after  diphtheria.  Con- 
vuLsions  of  the  h\oid  mn.*cuhiture  may  easily  occur,  espeeially 
in  epileptics,  causing  the  tongue  to  be  bitten.  Isolated  clonic  and 
tonic  spasms  arc  observed  in  hysteria.  Tonic  spasms  are  also  met 
with  in   tetanus,   rabies,  hemiplegia,  and  hemiparalysis  agltans. 


VASOMOTOR.  TROPHIC  AND  SBCRBTORY  DtSORDSRS    321 

Clonic  spnsms  occur  in  cortical  affections  of  the  brain,  chorea, 
myotonia  congenitn,  uiul  piiramyoclonns  multiplex.  Ocupittion 
spaSBU  of  tlie  tongue  Imvc  also  been  ol>sor\ftl.  Ataxia  of  the 
tongue  occurs  in  tabes.  Fermttnent  contractures  of  the  geiiioliyo- 
gloesuH  and  stylojilnsaus  miiseles  occur  in  hj'steria, 

nisonlers  of  sensation  tire  usuiill\-  found  together  with  similar 
disorrlers  in  otlier  trineniinal  reRions.  Anesthesia  is  iisimlly  con- 
Biied  to  one  half  of  tlie  tongue  and  is  often  not  discovered  by  the 
patient.  Disorders  of  tlie  sen.se  of  taste  due  to  lesions  of  the  chorda 
tjinpuni  are  confined  to  the  anterior  part  of  tlic  lingual  margin. 
Affections  of  the  glossuplinryugeul  nerve  impair  the  sense  of  taste 
in  the  posterior  part  of  the  tonRUe. 

f)y  neuralgia  of  the  tongue  is  distinctly  understood  neuralgia 
of  thv  Ungual  nerve  which  represents  a  special  form  of  the  genuine 
trigemitul  neuralgia.  This  is  aeconipiiniod  by  tjpical  paroxysms 
of  pain,  both  spontaneoii-sly  and  upon  extraneous  irritation.  The 
neuralgia  is  rarely  confined  to  the  lirigunl  nerve;  as  a  rule  there  is 
also  netu^Ria  of  the  inferior  maxillary.  Neuralf^ic  pain  in  the 
region  of  the  lingual  nerve  should  always  suggest  local  affections 
of  the  tonjcue,  espeiciall>'  cjircinoma. 

TrvattMBt. — ^The  treatment  corresponds  to  that  of  trigeminal  neu- 
ralgia. Locally,  the  gahanic  current  ma.^'  be  tried,  or,  if  ni-cessary, 
resection  of  the  linfnial  nerve. 

Olossodynia. — Glussodynia  comprises  indefinable  painful  sensa- 
tions in  the  tongue  which  may  torment  the  piiticut  for  hours  or 
daj-s.  It  is  a  condition,  tliercforc,  which  differs  absolutely  from 
ueunUgia.  Patients  complain  of  all  kinds  of  painful  sensations 
in  the  tongue,  for  which  they  call  in  the  physician.  In  most  cases 
they  are  Itypochondriacs  who  arc  apprehensi\'e  of  Ungual  carcinoma 
and  syphilis,  Deglntition  is  not  inipnired.  They  are  able  to  eat 
wdl>  and  during  eating  forget  their  complaints. 

Treatment. — The  treatment  should  be  psychic.  No  local  treat- 
went  is  iiHlicsted. 
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In  tahes  and  s\TingomyeIia  there  are  idccrs  of  the  alveolar 
I>roci-s«  and  hard  palate  {mal  perfnrant  hiiccal).  In  Raynaud's  dis- 
f*se,  angiiispasm  occurs  in  the  tongue  by  way  of  exception.  Reflex 
salivation  occurs  in  hjsteric  and  neurasthenic  patients  following 
painful  affections  of  the  mouth.  Decreased  salivation  o(:eurs  in 
acute  febrile  affe<:tions,  likewise  in  h>steria  and  paralysis  of  the 
siynilHilhftic.  Total  arrest  of  salivation,  called  xi-riMfrtmio,  is  a 
lonnenting,  pHinfu)  conditioii.  causing  difficulty  in  swallownng  and 
speaking.  .Absolute  toothlesKUCMS  seems  capable  of  causing  it.  In 
iiooiccas4^  piluearpin  has  proved  useful. 
31 
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AFFECTIONS  OF  THE  TONGUE.  1 

MaUoimation. — It  occasiunally  happens  that  the  th>Tu(;Iosaal 
duct  remntii»  piitcnt,  enuring  tlie  liiise  of  tlie  toii^ie  to  swell  from 
con|p73t«i  secretion.  This  roivlition  requires  surnicAl  intervention. 
The  formation  of  cy»ts  in  tlie  duot  is  aJ»o  pos«blc.  Adliesioo  of 
the  tongne  to  the  palatal  fundus  likewise  occurs.  A  short  freiium 
lingim:  is  no  malforiiitttion,  mid  the  incision  of  the  some  wliich  is 
rrc(|iientl\'  practiced  is  superfluous  and  ohjectionable.  Disorders 
of  spewh  arc  never  improved  by  this  operation. 

Coating  or  Purring.— A  coated  tonpie  Li  observed  either  as  an 
iiide[)cndcnt  afTection  fijlossitis)  in  llic  course  of  stomatitis,  or  as  a 
result  of  constitutional  or  orpmic  affections  impairing  tlic  digee'tion 
of  food.  As  soon  as  mastication  and  deglutition  arc  interfered  with, 
tlie  automatic  seJf-cIeansing  of  the  moutli.  wlucii  even  careful  oral 
hygiene  cannot  replace,  fails;  the  tongue  hccoracs  coated,  which 
means  that  des(]unniated  epithi-Hiil  musses  and  otlier  dehris  remnin 
thiTC,  Considerable  coniifirfttion  of  the  papilla-  filifomies  of  the 
lingual  cpitheliimi  set;;  in.  accompanied  by  light  inflammatory 
manifestations  (hj'peremia  of  the  papilla*)  as  a  consequence  of 
defective  mastication  and  deglutition.  The  coating  of  the  tongue 
consists  of  coriiifie^l,  des(|namate<t  epithelia,  dcsqiiamatcil  tips  of 
papilla-.  Icuk(x:ytcs,  mucus,  lime  and  cholesttTol  crystals,  bacteria, 
mycelia,  food  reinnants,  and  a  brownish  coloring  substance.  The 
coating  usually  is  \ellowish-white  to  yellowish-brown.  Colored 
articles  of  food  (reil  wjiic,  blackberries,  cocoa,  etc.)  often  render 
the  color  intense. 

Coating  of  the  tongue  occm's  not  only  ia  grave  febrile  constitu- 
tional diseases  (typhoid,  sepsis,  etc.),  but  in  all  conditions  in  whlcli 
mastication  and  deglutition  arc  impaired  (hemiplegia,  gastro- 
intestinal affections,  etc.).  The  appearance  of  a  coated  tongue 
is  sometimes,  hut  by  no  means  always,  a  sign  of  poc)r  appetite  and 
nutrition.  When  there  is  no  disorder  of  the  general  condition,  a 
coated  tongue  nuist  he  regarded  as  an  isolated  catarrh  of  the  tongue 
(glosMiti.-*). 

If  patients  keep  their  mouths  continually  open  in  the  course 
of  the  alTcctions  mentioned,  tJie  cavity  will  become  dry  and  the 
coating  of  the  tongue  turn  brown.  The  surface  of  the  ton^e  may 
become  fissured  and  fragile,  and  slight  hemorrhages  tend  to  impart 
a  proiioiinei-d  hrown  color  to  the  coating. 

Treatment. — DfoiIoriKing  and  weak  antiseptic  moutli-washes, 
to  mo<lif\'  and  remove  tlie  coating,  should  be  used,  hut  no  highly 
astringent  or  caustic  agents.  Exaggerated  mechanical  elcansinf; 
of  the  tongue  by  scraping  or  brushing  is  usually  vmneces-sary  and 
not  apt  to  improve  condilions  for  any  length  of  time.  Id  constitu- 
tional discjiM-s.  proper  oral  hygiene  may  prevent  the  occurrence 
or  increase  of  tlie  coating  (sec  page  21)6). 
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linfiu  Geocraphica. — The  pedgraphic  tongue  is  an  affect  inn 
of  cliildhiHKl  ami  iH-ciirs  until  the  advent  of  puK-rty.  It  is  rare  iu 
later  years.  There  are  routi<l.  iiiteiisely  red  pl»f[ues  on  tlic  tongue 
wliicli  \«ry  in  form  and  sine  iind  are  often  protruding.  There  is 
often  a  sharply  demarcated  gru\-  timrgiiiut  zone  (roiisiittiiig  of 
siaail.  deiuegruy  putches— eiJarged  papiilie  filiformes  with  thick- 
ened epithelium.  The  papilla-  fungiforines  are  hkewise  thickened, 
eiiljirgfd.  and  intnisely  red.  A  cluiructeristic  sign  of  the,se  plaques 
is  their  ineon»tjinc.\'.  Tliey  are  capahle  of  considerably  clianginf; 
their  size  and  form  within  a  short  tinic;  tliey  blend  or  disappear, 
while  new  ones  uppear  in  otJier  places.  Occasionally  there  is  »inul- 
laneoiis  itifFuse  stomatitis.  In  other  cases  rlmgadcs  are  formed 
which  may  cause  pahi,  wliile  the  afTi-ctiuii  otherwise  pves  rise  to  no 
complaints.  Attention  hiis  latterly  been  called  to  the  fact  that 
this  affection  is  very  often  met  with  in  children  witli  an  exudative 
lUatbeais,  from  which  tlie  conclusion  has  been  drawn  tliat  the 
measures  employed  for  the  impro\emeiit  of  this  diathesis  and  other 
diMrdcrs  of  nutrition  in  c)iiid)ioo<l  are  apt  to  modify  or  remove 
llijs  affection.  It  mtiy  occur  as  a  family  affection,  and  is  often 
congenital.  Microorganisms  luive  so  far  not  been  «liscoveretl  as 
exciting  factors.  'Die  geographic  tongtie  is  not  infrecpiently  found 
in  nurslings.  It  is  a  pennnnent  affection  in  that  it  persists  until 
puberty,  when  it  disapin-ars,  It  is  thoroughly  benign  and  has 
nothing  to  do  with  syphilis,  though  such  a  relation  is  often  assumed. 

Tr«atment. — The  affection  itself  requires  no  treatment,  but  any 
coindclent  or  causiitivc  disorders  of  nutrition  or  tendency  to  exuda- 
tion should  he  treiited.  Careful  <lental  hygiene  is  of  the  greatest 
onporlancc  (see  page  2&4). 

H&ii-ton^«  (IJngaa  nigra).— This  affection  is  ain-ays  located 
on  that  part  o(  the  dorsal  surfai-4^'  of  the  tongue  which  is  situated 
immeihateiy  in  front  ot  the  papillie  valtntie.  .\i  this  spot  there 
is  a  peculiar  di.scn!oration,  of  varjing  hue  and  intensity:  yellow, 
brown,  black  and  gn-en  hatr-tongues  liave  been  describwl.  The 
affection  is  found  in  an  irregular,  oval  or  triangular  area.  Ite 
peculiar  appearance  is  due  to  the  fact  that  the  papiUie  fillformes 
are  con.-iid<'nilily  elongatcil  and  thickened,  and  occji.'<ionaily  assume 
the  appearance  of  bristly  thick  hairs.  Stomatitis  and  excessive 
tonoking  seem  to  be  capable  of  causing  it.  The  black  or  brown 
color  is  due  to  the  cornihed  epithelia.  The  affection  causes  no  dis- 
comfort in  the  mouth  except  a  mushy  sensation  and  a  stale  acidulous 
taste.  The  pitlieiits,  however,  often  suffer  from  gastro-inteslinal 
di.sturbance8.    The  duration  of  the  condition  %'arics. 

TnabMiU. — Treatment  is  realty  unnecessary.  To  soften  the 
coruificd  masses,  sali<'>'lie  nci^l,  resorcinol  and  hydrogen  peroxid 
are  u.ieful.  The  affeitnl  purts  nuiy.  if  necessary,  be  first  scrapol. 
It  nlmutd  lie  remembereil  that  cases  have  occurred  of  hair-tongues 
making  iJinr  first  appearance  after  the  use  of  hydrogen  pero.xi(l. 
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PHLEGMONOUS  PROCESSES  OF  THE  TONGUE. 

These  occur  in  the  furm  of  »iipcrlicuil  or  deep  «I>aresses  or  diiriise 
iiifliuiinialion  of  the  lingiinl  suhstiince  (KlossitU  tumto  ililTusa). 

Abscess.  -  The  ii^iial  st^ut  uf  liiiguni  ulmv^se^  is  nt  the  ilurml 
surface  of  tlic  toiipiie,  lowunl  tlie  ha.se.  They  oriRinatc  from 
baeteria  iii  the  mucous  (!lun<ls  and  follicles  of  thi*^  tongue  or  from 
small  forelRn  hodies  which  hiive  penetmtccl  into  the  tongue.  The 
iihscfSHcs  develop  f;radiiallv',  uaiially  with  an  accompaniment  of 
modernte  pain.  The  swelling  of  tlic  afTccted  part  iutorfi-n-s  with 
swallowing  and  speaking.  As  a  rule  the  abscesses  are  situated  in 
one  side,  nirely  in  tlie  middle  of  the  tongue.  They  may  attjiin  to 
»  con.'ii<lcrahle  sise,  and  can  he  diiignoneil  from  the  tense  cumlition 
iind  the  sensation  of  fluctuation. 

Treatment.-  Incision  and  evucufttiun  of  pus  will  lead  to  a  prompt 
cure. 

Acute  Diffused  Olossitift.— Deep  phlegmons  of  the  tongue  are 
rare,  and  occur  in  the  wuke  of  grave  stomatitis  (mercurial)  and 
of  infectious  constitutiunul  diseases  (typhoid,  er^i'sipelus,  variola, 
anthrax,  etc.).  Insect  bites  and  penetrating  foreign  bodies  may 
likewise  cause  plilegmons  of  the  tongue,  .Viiiong  tlie  symptoms  are 
high  fever  ami  considenible  swelling  of  the  t«npue,  which  may 
roach  such  prop<)rtion.s  that  the  mouth  is  too  small  to  hold  it. 
There  are  violent  pains,  radiating  into  the  car.  The  surface  of  the 
tongue  ia  dark  violet  or  hhii.'*h-re<l.  The  edema  may  extend  to 
the  fance.'i,  palatal  arches,  and  entrance  to  the  glottis.  The  affec- 
tion is  always  a  very  severe  imd  serious  one,  especially  herause 
there  is  danger  of  general  pyemia  with  fatal  issue.  On  the  other 
liand.  the  inlhunuiatory  processes  nmy  spontaneously  disappenr. 
Kn  ahsceas  in  the  deep  tissues  of  the  tongue  affords  better  oppor- 
tunity for  successful  treaitnient  than  one  that  is  superficially  located. 
Alwcesses  are  n'adily  formed  in  the  loose  connective  tissue  between 
the  geniohyoglossus.  hylohyoid  and  h>xjgiossus  muscles.  No  doubt 
it  is  often  exceedingly  dilficult  to  recognizee  a  deep  abscess;  indeed, 
this  may  be  impossible  without  exploratory  puncture  and  Incision. 
Chronic  deep  lingual  uhscesses  are  said  to  occur  which  run  a  very 
slow  coursir,  with  comparatively  favorable  prognosis. 

TreAtment.-  If  the  initial  course  of  tJic  atfcction  is  mild  enough 
to  juslif  J-  the  assumption  that  no  abscess  will  be  formed,  the  treat- 
ment may  he  confihcd  to  the  application  of  ice  and  cooMng  antiseptic 
mouth-washes.  The  same  treatment  wuuhl  be  indiciiteil  in  hopeless 
case^  {anthroj).  In  grave  cases  and  in  the  presence  of  dyspnea, 
tracheotomy  is  advisable  in  order  to  prevent  sudden  suffocation. 
If  an  abscess  is  probable,  the  therapeutic  endeavors  should  be 
directerl  to  ojiening  it  with  all  available  means.  Evacuation  of  the 
abscess  materially  improves  tile  prognosis,  as  it  tends  to  rapidly 
rwhioe  the  intliunmation.    The  incision  is  to  be  kept  open.    In 
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tiie  absence  of  «n  ahsress,  sTJirificaticm  of  the  tonf^iie  tnn^itudiniilly 
may  he  cffwlrH  in  serious  rasps.  T)ir  wnimd  fissures  «rc  Umponcd 
with  iuiliifonii  Knu/.c  or  nililnil  with  imliifonii  miiss  (|>iij(e  '^98). 
Heiuiirrhai,'c,  which  is  usually  considerable,  is  soon  arrested, 

Decabiul  Ulcer  of  th«  Tongue. — When  the  tongue  is  exposed 
lo  eonstnrit  friction  hy  earions  or  inwani  prowinK  teeth,  or  by 
sharp  eilgcs  aud  rouKh  places,  its  exposed  part  is  deprived  of  epitJie- 
hum.  iiuit  the  nmleHyiriK  tissues  inidercci  iiiflflmmatory  inthirAtion. 
Tliere  is  at  first  a  small  nodule,  painful  during  speeeli  or  inastica- 
tioii,  which  yiraduiilly  ^rows  and  nuiy  reach  the  size  of  u  lutKehnit. 
With  increase  in  size  the  iiaiufiilness  iiirreaaes.  The  surface  of  the 
nodule  may  disiiite^^riite,  funning'  an  ulcer.  Both  induration  and 
ulcer  iiiaj'  heal  sj>ontiiiieoiisl>'  when  the  rouKhnes.i  has  been  polished 
off  by  tile  tongue.  The  Hft'eetif>ii  itself  is  hjirmless,  but.  as  it  iiuiy 
he  mistaken  fur  earoinoinn,  its  diagnosis  is  important.  Indeeil, 
negleetiNi  decubital  ulcers  of  this  kind  may  oceaaionolly  develop  into 
eareiiionia.  The  diagnosis  is  very  easy  in  \'iew  of  the  pronounced 
tendency  of  decubital  ulcers  to  heal  after  the  olTending  tooth  op 
other  exciting  cause  lias  been  removed. 

Trettment.—  Irregularities  of  the  teeth,  if  any,  are  corrected,  or 
the  offending  teeth  cstraetcd.  The  ulcer  heals  in  from  eight  to  ten 
days. 

Cbtonic  Superficial  Olossitis.— Moeller,  in  I80I,  was  the  first 
lo  describe  this  alledion.  It  is  a  peculiar  inflummatiou  of  the 
lingiiRl  surface,  occurring  mostly  in  fenmlcs.  There  are  severe 
burning  pains  which  may  become  insupportable  in  mastication  or 
prolonged  speaking,  and  irregularly  disseminated  red  patches 
and  striie  on  the  dorsal  aspect  of  the  tongue  and  especially  at  the 
tip.  Tlie  epithelium  around  the  patches  is  very  thiu  or  sliglitly 
defective,  and  tlie  mucous  meinbrtiue  underneath  shows  small- 
celled  iiiRltration.  The  papilla:  in  tlie  area  of  the  intlamed  parts 
■re  often  hypereniic.  The  foci  are,  as  a  rule,  foun<l  on  the  dorsal 
surface  of  the  tongue,  at  the  tip  and  the  lateral  margins,  the  other 
putts  appMring  normal.  The  pains  are  strikingly  severe,  eonsider- 
iti^  the  slight  amitomic  clutnges  -  so  much  so  that  ingestion  of  food 
may  have  to  be  restricted  to  the  utmost.  Should  this  occur  in 
UD(lemouri»lied  pwtients,  severe  rlisonlers  of  nutrition  may  follow. 
The  course  is  very  chronic.  The  affection  develops  in  sudden  spurts, 
alternating  with  eoiniKirattvely  quiescent  periiKis  histing  for  weeks 
or  months.     In  this  way  it  may  persist  for  years. 

Tnatment. — Fainting  of  the  alTeeted  parts  with  silver  nitrate 
and  lactic  acid  has  sometimes  provetl  l>euelieial.  Rinsing  with 
a  blackberry  decoction,  and  restriction  to  a  salt-free  and  non- 
albuminmi?  diet,  hiivc  been  reconmiendeil, 

Acute  Papulai  Glossitb.  .\11  the  ca.ses  of  this  rare  affection  so 
far  described  have  occurrMi  in  women.  It  seems  to  commence  witJi 
slight  fcl>rile  manifestations,  lassitude  and  anoroda,  followed  by 
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buniiiig  pains  in  the  tuiijifue  niut  tliv  foriaatioti  of  Lsulatvtl  wliitc 
patches  on  its  3Urface  the  size  of  a  pen.  Thesp  patcliet  become 
erasions  with  red  ami  sfrnitctl  edges,  the  baso  coierwl  with  pus. 
The  BiTectioii  seems  to  heal  spuntiuieou&ly,  after  havitijc  coiitiimeii 
f»r  nlmiit  three  weeks.  N'otJiifiR  is  known  as  to  its  etiology.  The 
foci  rcscMihle,  to  a  cerUtin  extent,  variolar  ivnil  vnnoelhir  pustule:^. 

Treatment.     Oral  hygiene,  aiitiseplic-  mimtli-waslies  (page  2!>fl). 

Macroglossia. — .\lmijriiial  oiilargeiiit-iit  of  tlic  tniigiw;  otrcurs  con- 
geiiitjilly,  its  (Icvehipment  in  ihililhoo«l  or  later  being  rare.  The 
enlargement  may  attain  to  the  proportions  of  elephantiasis.  Mucro* 
gloria  is  usually  diie  to  Ijioplmngioma,  although  there  is  also 
a  muscular  fomi  in  which  the  tongue  attains  to  twice  or  tliree 
times  its  normal  sixe,  or  it  may  acquire  abnomial  length,  though 
covered  by  normal  miK-ous  memlirane.  This  form  is  alwaj'S  con- 
genital. Ingestion  of  foo«l  being  hindered,  operative  interveutioD 
in  the  shape  of  cimeiform  excisions  may  be  necessary.  Ligation  of 
the  lingual  artery  1ms  also  been  recominen<led.  Macroglossia  is 
sometimes  a  maiiifestalion  of  general  acromegaly.  The  IjTnphan- 
giomatous  form  is  also  found  in  cretinism. 

Lingua  Plicate.— Hclittt^^l  to  congenital  niacroglo^sia  is  the 
furrowed  tongue.  The  tongue  is  enlarged,  though  not  extremely; 
its  sh«]K'  is  approximate! J'  norimtl,  but  its  surface  is  covered  with 
numerous  sjinmetrically  arranReil  furrows,  the  deepest  l)eing  in 
the  median  line.  Ilie  prominent  parts  have  normal  papilla-,  while 
in  the  furrows  there  are  none.  Neurasthenic  individuals  may 
suffer  much  inemiveniencc  and  pain  from  this  conttition.  The 
plicated  tongue  not  infrequently  develops  into  the  gcograpliic  iotm 
(page  325). 

APTECTIONS  OF  THE  LmOUAL  TONSIL. 

The  follicuhir  stnictures  at  the  base  of  the  tongue  are  culled 
lingiuil  tonsils. 

Acute  Lingual  Tonsillitis,— This  acute  inflammation  frequently 
occurs  in  intlannnution  of  the  pahite  and  imrench,\-inntous  tonsil- 
litis. The  follielea  are  reddened  and  the  region  of  the  lingual  ton.sil 
is  swollen.     There  is  no  need  for  special  treatment. 

Hypertrophy  of  tha  T-ingnat  TonsiL — 'ilic  sweUing  affects  either 
isolated  follicles  or  tlic  entire  tonsil,  the  superficial  veins  being 
varicosely  diLited.  These  veins  may  even  hurst  during  coughing 
or  vomiting,  giving  rise  to  an  alarming  thougli  luirmless  hemorrhage. 
The  hypertrophy  is  apt  to  impart  n  guttural  sound  to  the  speech, 
interfere  with  singing,  and  cause  fatigue  and  cough.  It  abo  gives 
rise  to  a  feeling  of  oppression  in  tlie  moutli,  simulating  the  presence 
of  a  foreign  body. 

Treatment. — Cauterizing  agents  and  similar  remedies  are  usually 
un.iuccessfnl.  Should  energetic  measures  be  indieated,  the  entire 
tiv'pertrophic  tonsil  shoidd  be  ablated. 
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Hrperkeratosis.^^l'his  ailcetioii  is  often  locatcj  on  the  hypepcmic 
lifif^uU  ton^l  and  ts  an  aliiiormal  process  of  cornifioitJon,  (onning 
in  tlie  crypts  of  tJie  lin^unl  tonsil  hiinl  hair-like  foncs  which  may 
protrude  from  the  cr,vptH  like  hairs  und  Clin  be  remuveil  witli  forceps. 
Often  tliere  is  no  subjective  scnsiitiun  wliatevcr  CKwrpt  scratching 
kikI  pressure,  nnrl  occiL»ionaUy  an  iinpleasimt,  putrescent  taste  in 
tite  mouth. 

Ttoatm«nt. — Tlie  alfectinn  often  di-sAppcars  sjwutuueously,  and 
re»iuires  no  tretttmejit  ujilres  tJic  sjTnptoms  are  swvere.  If  any 
i-radicative  measures  are  resorted  to,  they  should  be  energetic — 
curetting  and  the  Paquelin  cautery. 


I 


DISEASES  OF  THE  SAUTART  DUCTS. 

Sialodochitis.  -  Influuunation  oi  the  excretory  ducta  of  the 
salivary  ^-landtt  may  be  due  to  inviLtioii  by  Iwielcriii  or  the  introduc- 
tion of  foreign  bodies  into  the  excretory  ducts.  The  siihmaxitlary 
duct  b  most  subject  to  attack;  it  terminates  in  an  iipvrturc  at 
the  salivary  cnrimcle  which  i:^  permeable  by  a  thin  ftound,  while 
immediately'  below  the  aperture  it  is  conieallj-  eiilarpcd.  and  bcjond 
this  again,  for  two-thirds  of  its  e\tent,  it  is  narrower,  ForeigD 
bodies  are  therefore  apt  to  be  arpcstcd  at  the  anterior  enlargement 
of  the  duct. 

The  sublingual  gland  UBually  terminates  in  several  short  ducts, 
tlius  ofTeruig  ditliculties  to  the  entrance  of  foreign  bodies.  The 
terminations  of  the  anterior  linKiml  glands  present  a  similar  struc- 
ture. TTie  aperture  of  tlie  parotid  duct  is  comparatively  large,  but, 
as  there  is  a  decided  cur\e  immediately  beliind  it,  foreign  bwlies  are 
liuidere<l  from  entering. 

Inftammation  will  result  eitJier  wlien  foreign  bodies  are  arrested 
in  one  of  the  ducts  or  when  there  is  a  bacterial  infection  without 
foreign  bodies.  The  ducts  tlien  ewide  a  purulent  secretion  wliich 
can  be  expressed  betwcai  the  fingers;  later  on,  a  large  quantity 
of  viscid  saiixa  may  often  he  cvaciiateil  wiiicli  has  probably  been 
retained  in  the  ducts  by  swellinj;  of  the  mucous  membrane.  Fre- 
quently tliierc  is  perio<lic  spontaneous  evacuation,  as,  for  inst^uice, 
while  oattng,  or  even  at  the  mere  sight  of  food.  This  may  be 
Mcompoiuul  by  severe  pain  in  the  buccal  fundus  {colujuKi  aali* 
KtifMr),  and  occasioimlly  b\'  a  disturbance  of  the  geiicral  oon<lition, 
cllills  and  fever.  These  painful  paroxysms  often  occur  at  long 
intervals,  but,  later,  follow  in  more  rapid  succession.  Finally  the 
cviuruation  of  ptis  occurs  during  the  painless  intervals  also  {i-ijurrhea 

Sialoliths. — Impacted  foreign  btxlies  maj'  develop  into  salivary 
cnlculi  by  incrusbitioit,  hnt  these  may  also  be  formnl  without  the 
presence  of  foreign  bodies.  In  an>'  case,  the  formation  of  stones 
can  occur  oidy  ui  the  presence  of  sialodochitis.    Stones  are  least 
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frequently  furiimJ  in  tlit' jiHrotid  »ml  siiUlinii^ial  ducln.  '["hesiib- 
tujixilUiry  duct  is  rawt  oftfii  alfcrtpd.  Th*-  stont-s  art-  Uwatcd 
[  or  2  cetitiinctorM  bvhiiid  iho  subliii^unl  vaniiick.  nrul  tire  HMn)i;ntc<l, 
pi-ar-sluiped,  or,  less  often,  round.  Tliey  vary  in  size  from  a  Rrain 
of  wheat  tu  «  iluti-  keriR-I,  but  mny  in  (-xcqitioriul  cii»e»  become 
much  larger;  stones  tJie  xiKe  of  n  hen's  egji  have  been  observed.  In 
most  oases  lliey  arc  grayisli- white  lunl  uf  niortar-likc-  consistency, 
though  sometimes  tliey  are  hartJtT  iinil  dwrker.  Tliey  eonsist  of 
calcium  phosphate,  less  often  of  calcium  carbonate.  Sliould  tlicr« 
be  any  mnrktxl  infUmmutiun  at  the  same  time,  the  walls  of  the 
distended  salivary  ihiet  may  be  destrojcd  by  ulceration,  thus 
embtnlding  the  stones  in  im  abscess.  Tlie  circmiustunces  in«\'  be 
snch  that  the  pus  perforates  outward,  causing  the  formation  of  a 
fistula  whicli  will  not  close  until  the  stones  arc  reinovt^^l. 

Symptoms.  The  symptoms  of  salivary  calculi  resemble  those 
of  simple  inllninmatiun  and  forci^'u  bodies  in  the  ihict.  and  con- 
sist  of  pyorrhea,  swelling  in  the  vicinity  of  the  duct  and  the  glands 
appertaining  thereto,  and  pain.  The  diagnosis  is  made  with  the 
somid  and  is  particularly  easy  in  the  siibnmxillary  duet.  Stones 
in  the  parotid  duct  may  have  to  be  demonstrated  by  bimanual  pal- 
pation. Pathologic  thickening  of  the  floor  of  the  mouth  sliould 
always  raise  the  suspicion  of  salivary  calculi.  Their  presence  is 
sometimes  revealed  by  the  Uoentgen  ray  (see  Phite  XXII,  Fig.  4). 

Treatment. — If  possible  the  stone  should  be  removc«l,  and  this 
can  in  nearly  all  cases  he  ilonc  under  local  anesthesia.  If  the  stone 
is  embedded  in  an  abscess,  it  can  be  easily  removed  after  incision 
of  the  latter.  If  the  stone  cannot  be  detected  after  ineiiuon  of  the 
duct,  it  may  be  cxpellcil  spontaneously  after  a  few  (hi\"s.  Should  u 
stone  lie  in  the  gland  itsi-lf.  the  gland  Imd  better  be  extirpated  m 
toto. 

DISEASES  OF  THE  SALITART  GLAJfDS. 

Secondary  Sialadenitis  in  Affections  of  the  S&limy  Ducts.— 
If  siiilodocliitis  IiHS  developed  from  foreign  bodies,  infection,  or 
5ali\'ary  stones,  the  salivary  ghinds  affected  frequently  undergo 
rapi<l  swelling.  The  skin  over  tlic  glaml  is  hypereinic  and  sensitive, 
but  the  swelling  usually  subsides  promptly  without  causing  an 
abscess.  Should  this  occur  often,  it  will  lead  to  dilatation,  indura- 
tion, and  slight  iwinfulness  of  the  gland  from  inflamnmtory  infil- 
tration of  the  glandular  connective  tissue,  accompanic<l  by  slight 
pain  in  denlutition  both  in  the  throat  and  in  the  region  of  the  gland. 
On  the  other  hand,  tJie  whole  trouble  sometimes  rapidly  tlisappcars, 
even  after  repeated  swelling  of  the  gland. 

Treatment.— Him  a  nual  uuissage  of  the  glands,  painting  with  iodin. 
and  the  administration  of  salicylic  preparations  arc  advisable. 
Should  dilatation  ami  pninfulness  [x-rsist,  the  gland  should  be 
extirpated. 
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Salivary  cal<nili  in  ihc  RlaiiiU  arc  usually  multiple,  and  (rum  tiiL- 
sixi'  of  u  iiiilk-t  st-t^l  ti)  tluit  of  11  (leii.  Slutiilil  tliey  persiHt  until 
the  Rland  is  clir<iiii<i>lly  ulTiitcl.  t!u-  hitter  slioiiH  be  cxtirpatnl. 

DiS«u«s  of  the  StJivary  Glands  in  General  Aff«eti0IU.— The- 
siJivury  gUmls,  cspeciully  the  paroliil.  are  n^tiidly  involved  when 
the  patient  is  suffering  from  septit  nfiwliwns  and  (travi*  infectious 
diaeftscsiM.-urlatiiiu.nii'usleH,  variola,  typhoid).  Supintrativ«>tiiH«m- 
matioii  ill  these  conditions  is  pnifiiiDsti willy  unfavorable;  it  usually 
lewU  tu  an  absciryt  wliieli  has  to  be  itieiscd,  )ireferul>ty  from  without. 
I'tt^erous  parotitis  not  infrequently  leads  to  general  septic  infection. 
Inflammatory'  chaniivs  in  thv  Halivary  glurulK  are  always  pre^Mit  in 
rahies. 

Inflammation  of  the  salivary  duets  after  siu^ical  operations  b 
lilcewi.'iea  pru^nostically  iin/avuruble  condition.  I'rulmbly  it  origi- 
nates in  the  mouth,  especially  when  the  amount  of  ingcstetl  food 
has  been  small  and  the  mouth  is  poorly  cleunsud.  Here,  again, 
an  ab9cev>  is  liable  to  develop,  lejulinK  to  general  scepsis. 

There  are  also  inflammations  of  the  salivary  kIbiuIs  without 
septic  or  infectious  n^ierul  dii^eHSe  timl  without  involvement  of 
the  salivary  ducts,  in  both  adults  and  children.  In  adults  the 
parottil  is  often  invulve^l,  in  children  the  submaxilhiry  gland, 
lliese  glaiwlular  affections  are  often  s\niinetric  and  accomjianied 
by  tnotlerate  puin,  slight  ele^'ation  of  temperature,  swelling  of  the 
KlaxMls,  ami  some  disturbance  of  the  general  condition:  they  nuiy 
also  lead  to  abscess.  XothiiiK  definite  \^  known  in  regard  to  their 
Mi(j!ii(;y.        ' 

Actinomycosis,  Syphilis,  Tuberculosis.^.-f  rtinomj/rom  of  the  sali- 
vary glnnda  is  rare  as  a  primary  affection,  while  as  a  fiecondarj- 
involvement  in  actinomji-osis  of  the  oral  cu\'ity  it  is  more  fre<iuent. 
Sfphiiig  at  the  salivarx'  ({lands  occurs  in  the  form  of  giuiimatous 
enlarpempiil  of  the  affected  ghuKb,  but  up  to  the  present  it  ha)> 
l>eeu  obsened  only  in  the  sublingual  and  anterior  lingual  glands, 
TubtrcuUtsu,  la  a  rule,  atVects  only  the  lutrotid  gland. 

Ipidsmie  Parotitis, — This  in  the  result  of  a  contagious  affection, 
tin;  frequeut  involvement  of  the  testes  and  pancreas  pi>inting  in 
tliat  direction.  The  parotid  kIiuhI  is  inf«Tti-d  from  the  mouth, 
imd  the  parotitis  is  frequently  accompanied  by  slight  stomatitis. 
The  afTeetion  runs  its  well-known  course,  with  sjintnetric  swellitig 
of  both  parotids,  hyjicremia  of  the  skin,  light  fever,  moderate 
interferiiice  with  the  general  condition,  palnfulness  of  the  glands, 
and  occasionally  simultaneous  swelling  oi  the  ncigliboring  glands. 
An  a  rule  it  sul»i<les  witlun  a  week.  It  maj',  however,  be  followed 
by  otitis,  a  possibility  which  should  be  given  due  eonuderation. 

Treatment.-  Au  affeeted  child  is  best  isolated.  If  there  is  fever, 
the  piitient  is  put  to  bwl.  To  relieve  the  painful  tension  over  the 
glands,  wami  oil  or  petrolatum  is  applied  to  the  swollen  part&ond 
c(>\'erol  witli  cotton,  or  an  application  of  aliuniniun  acetate  solu* 
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tion  is  made.  Frequent  riiisiiiK  of  tliv  muiitlt  iiiiil  ^nrfijUng  with 
a  3-pcr-ccnt,  liulution  of  hyciroRcn  peroxid  i»  advisable  to  pre- 
vent further  infection.  Should  tlie  swdliiig  not  rwulily  suliside, 
ungucntum  citrinum  may  be  nibbed  in.  In  ca,se  of  ulecration,  an 
incision  will  be  necessary.  The  diet  sliould  be  iluid  or  pappy. 
Care  :Oiould  Iw  taken  to  maintain  reRularity  of  the  bowels.  Com- 
plieating  urcrhiti.s  is  treated  by  elevation  of  the  testicles  mul  cold 
conipn-sHi-i, 

Chronic  Enlargement  of  the  Saliv&ry  and  Lacrimal  Glands 
(MikoUcx's  Disease).— This  rare  affection  is  cimraeterized  by 
sj-miiielric  and  simultaneous  involvement  of  the  lacrimal  and 
lar^  salivary  gtnnd.s.  Tlie  sublingual,  lingual  and  palatal  glands 
may  or  maj'  not  be  simultancouslj-  involved.  Tlie  characteristic 
symptoms  consist  of  swelling  of  the  ghmds  referretl  to,  which 
imports  a  ntriking,  characteristic  appearance  to  the  face.  The 
etiology  is  by  no  niejins  clear.  There  are  simple  eases  in  wliicti 
only  the  gUnds  mentioned  are  affected,  and  others  in  which  the 
lyuiph  glands  and  (he  spleeji  also  are  swollen,  imd  utliers  agikiit 
presenting  leukemic  and  psendo leukemic  blood  chnnges.  True 
hj"pertrophy  of  the  glands  seems  also  to  occur. 

Treatment,— Therapeutically,  Koentgen-ray  treatment  has  been 
successful. 

Ptyalism. — Excessive  .'tecTetion  of  saliva  occurs  as  a  cmicomitant 
miuiifestation  of  inflammatory  atTention.s  of  the  oral  mucous  mem- 
bnmv,  in  mercurial  poisoning,  and  as  a  nervous  affection.  The 
treatment  consists  in  removal  of  the  cause  and  restriction  of  the 
secretion  by  bclWIunna  preparations. 

Aptyalism. — This  condition  occurs  in  nervous  affections,  rarely  in 
iiLfhuumatory  ones.  It  is  associated  with  an  mipleasant  sensation  of 
drj'ncss  ill  tlie  mouth.  Pilocarpin,  0,tX)5  to  0.01  Gm.  (^V  ^  i  fff*'"). 
subcutaneously  or  by  mouth,  may  be  tried,  to  incite  secretion  of 
saliva,  fainting  of  tlie  oral  mucosa  with  glycerin  may  relieve  to 
some  extent  the  sensation  of  drjiiess. 

PHLEGMONS  OF  THE  BUCCAL  FUNDUS. 

Ludwig's  Angina. — This  punilent  affection  occurs  in  the  loose 
vascular  and  lympiiatic  connective  tissue  of  tlic  buccal  fundus  in 
which  the  sali\-ary  glands  are  embedded.  This  tissue  becomes 
infcctetl  tlu-ougli  disease  of  the  huccid  fundus,  after  operations 
and  injuries,  or  tlirough  carious  teeth.  The  pathologic  picture 
usually  develops  very  rapidly,  a  luird  distention  of  the  region 
between  tlie  inferior  maxilla  and  the  byoid  bone  occiuring  inside 
of  a  few  hours.  Tins  rapi<lly  increases  and  is  accompanied  by 
considerable  etleniatons  swelling  of  tlie  skin  of  the  tliroat  and  chin. 
The  inflammatory  swelling  in  the  interior  of  the  mouth  extends 
to  tJic  deeper  connective  tissue  of  tJie  neck,  tlie  entrance  of  the 
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glottis,  luid  suinvtimes  tu  tlie  medutsttnum.  It  soon  pn>dnci^ 
difficulty  ill  breaOitnK.  'flic  head  is  carried  stiffly,  nith  th(^  cliiii 
raised,  and  coiisidiTuble  puUor  and  pronounced  o>'uitosi3  nipidly  ' 
make  thdr  appearance.  Tlic  piLticiit  caii  hardly  open  l]i.i  moutli, 
aiid  iiisprotion  of  th«  cavity  is  difficult.  TIi«  condition  must  there- 
fore, he  nscertaine^l  by  pttlpatiou.  'I'he  tip  of  the  tongue  is  found 
raised,  often  closely  pressed  against  tlic  luird  piilate  by  the  swollen 
tissues  undrmcath.  In  tliid  way  tlic  ntTection  soon  assiuni's  an 
icly  flangcrous  and  tormenting  aspect— <Iiingerous  owing  to 

npeded  respiration  and  possible  general  septic  infection,  with 
ctiitis,  fever,  icteru.s,  albmninuria,  and  en<iocarditis.  General  sepsis 
is  often  the  cause  of  tleath,  and  tlie  prognosi^t  id  Uicrefore  verj- 
doubtful.  The  most  favorable  course  is  the  r^td  evacuation  of 
the  abscess,  the  pus  perforating  through  the  mucous  membrane 
nf  the  buccal  fundus;  but  lliis  is  a  rather  rare  occurrence. 

Treatment. — ^The  possibility  of  rapitl  extension  demands  ener- 
getic surgical  intervention.  Even  before  tliere  is  any  demonstrable 
pun,  free  incisions  must  be  made  in  every  case,  in  order  to  decrease 
the  tension  of  the  infiltrates  by  evacuation  of  IiIikkI  and  exudates. 
The  incision  is  beat  made  close  to  the  submaxillary  margin,  to 
avoid  the  siililingua!  artery,  tlie  lingual  nerve,  and  the  submaxillary 
duct.  Injuries  to  the  sublingual  glaiul  are  imitnportant.  'ITic 
incisions  should  be  tamponed  to  prevent  too  profuse  hemorrhage, 
Hie  galvanocautery  can  be  usetl  for  incising,  but  in  any  case  the 
incisions  must  be  mmle  at  great  depth,  because  the  pus  is  oftcii 
located  as  deeply  as  beneath  the  sublingual  gland. 


AFreCTIONS  OF  THE  AL7E0LAR  PBOCESSES. 

Parulis  (Periostitis  alveolaris  dentalis). — Gum-boil  is  often  associ- 
atvd  with  carious  teeth.  It  spreads  from  the  curious  points,  through 
the  pulp  to  the  nperturts  of  the  dental  root  canals,  creeps  along  the 
alveolar  margin  and  continues  tlirough  the  alveolar  wall  or  through 
tlie  osseous  canals  to  the  periosteiun  of  the  aheolar  proci-ss.  In 
ihis  way  an  abscess  is  formed  underneatli  tlie  maxillary  periosteum, 
usually  in  the  vicinity-  of  the  apex  of  the  dental  root.  This  is 
aceompanievl  by  considerable  etleniatotis  swelling  of  the  gums, 
linally  leailing  to  much  swelliitg  of  the  adjacent  soft  parts  of  the 
cheek.  The  entire  process  may  run  a  very  acute  course,  in  which 
case  it  is  accompanieil  bj-  severe  pains,  especially  when  the  tootii 
is  involved.  The  pains  are  somewliat  abated  as  the  abscess  is  being 
formed.  This  acute  and  very  painful  form  is  often  found  when 
Uie  pulp  is  not  freely  exposed,  and  so  tlie  inHanunatory  products 
are  arre^teii  in  the  pulp  cavity.  If,  on  the  other  hand,  the  latter  is 
wide  open,  allowing  pus  and  inllammatory  products  to  escape,  the 
course  may  be  less  jicute,  with  pain  from  mastication  or  other 
preeaure  only.    Patients  have  a  sensation  of  the  teeth  being  too  long, 
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an  indication  that  thry  nrc  not  (irmly  hdd  in  the  alveoli.  Stiiall  or 
lurgt'  pus  ptmclifN  or  grHoulatioiis  ure  oftvii  forint.tl  at  tlic  u{>i.-x  of 
the  rootM.  Ily  this  means  u  chnmic  peri<wlinititis  may  be  elmngeil  to 
aivvolar  periostitis,  or  purulb.  In  tlie  ac;utc  form  of  parnli»  the 
general  condition  is  often  considerably  iinpiiired  ))>'  fever  an<l  head- 
ache. The  ahsccHs  beiiij;  formed,  the  pus  soon  burrows  toward  the 
gnms,  usually  toward  the  niular  aide  of  the  nlvcolar  proci-ss,  and  at 
the  upper  luterai  ineinors  toward  the  palate  or  buccal  fiinihis.  I  'n<lpr 
certain  circumstances  this  may  lead  to  palatal  absccsscji.  n'liieh  are 
always  loent*-d  laterally.  At  times  tJie  perforation  does  not  take 
place  immediately,  but  assumes  the  shape  of  a  fistula,  the  so-ealled 
dental  fistula,  which  nuiy  persist  for  a  long  time.  (Plate  XXIII.) 
Tlie  pus  rarely  perforates  through  the  outer  skin;  when  it  does,  the 
point  of  exit  is  most  frequently  at  the  posterior  molar  teeth  of  the 
inferior  maxilla.  Perforation  toward  the  buccal  fundus  may  cause 
Kemiine  Ludwig's  angina,  rendering  tlie  diagnosis  difficult,  (see 
page  :«0). 

Trealment.^.\l«cessc3  are  incised,  preferably  parallel  to  the 
alveolar  margin.  A  n.seful  meaxurc  is  to  keep  the  wound  open 
by  an  iodoform  tampon.  Above  all.  the  alfected  tootli  i.'*  removed 
or  adequately  treated,  in  order  to  prevent  a  recurrence.  It  is 
then  left  for  the  dentist  to  continue  the  correction  of  the  teeth. 
Wisdom  teeth  are  best  extracted,  because  they  do  not  readily 
lend  themseUes  to  other  treatment  owing  to  their  hidden  positiou. 
AIveole<-t(imy  nniy  In-  done  in  selected  eases. 

Pyorrhea  Alveolaria.-  The  areiimulatiou  of  tartar  about  the 
neck  of  the  tooth  favors  the  development  of  pyorrhea  ah'eolaris,  or 
Rigg*s  disease.  The  adjacent  gums  become  swollen,  with  a  red 
or  blue-red  edematous  appearance.  As  the  gum  margins  detach 
themsdves,  pouches  and  crypts  are  formed,  containing  soft,  easily 
bleeding  granulation  tissue  and  slimy  detritus,  with  large  quantities 
of  cnthuiiebie.  spirochcUe,  and  bacteria.  These  masses  can  be 
expressved  by  pressure  upon  the  giun.  At  times  pus  also  is  evacu- 
ated. It  is  possible  with  a  thin  sound  to  uncover  the  neck  of  the 
tooth  for  a  considerable  distance.  The  affected  gums  bleed  easily. 
The  alTet^^tion  is  at  first  almost  painliTss,  and  no  attention  is  paid  to 
it  for  a  long  time,  (irailually  the  tooth  becomes  loose,  causing  pain 
in  biting  and  masticating.  The  incisors  and  tiie  upper  anterior 
molars  are  nttackiil  first.  .As  »  general  rule  the  teeth  of  the  upper 
maxilla  are  affected  sooner  tlmn  those  of  the  lower.  In  most  cases 
single  groups  of  teeth  are  attacked  at  otic  time,  rarely  all  the 
teeth  at  onc-e.  The  diagnosis  in  doubtfid  cases  is  easily  confirmed 
by  Itoentgeii-ray  examination. 

Treatment.— The  first  step  is  removal  of  the  accumulations  of 
tartar  b\-  tlic  dentist.  Pockets  of  an>'  appreciable  depth  are  freely 
incised  with  the  knife  or  galvanocautcry.  each  tooth  being  treated 
neparately.    The  pockcta  are  tlien  rubbe<l  with  i<Kloforni  mass  (page 
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298)  KyiiieBtisof  n  cotton-co\'ered  »ouii<l.  l>WT>er  pocki-ts  may  he 
tamponed  with  a  piere  of  indnform  gauze.  'Dii*  simple  treatDiciit 
will  olteii  olfi.'(-l  a  curi!  in  a  few  weeks  in  liRlit  raso-s,  the  ineisions 
hdiig  freciin'iitly  repeated  shindd  the  eul  edttes  agglutinate.  If 
the  swelling  of  tlie  pums  persists,  it  is  advisable  to  cauterixe  the 
marjcins  with  the  gaNanoc-nutery  or  the  ulvcT  nitrate  stick.  Aa 
pyorrhea  is  often  f«tmd  in  tabes  and  diabetes  mellitns,  attention 
must  be  direetcd  to  these  diseases  as  well  as  to  other  constitutional 
ailmi-nts.  Emetin  ^iven  by  :^ul)cutiincou.s  injertion  or  orally 
alTeets  only  such  cndamebK  as  arc  within  the  reaeh  of  the  blood; 
those  on  the  surfaee  of  the  mueuus  nu'nibrnne  seem  not  to  be 
de'lroyed.  Tlje  mucosa  itself  possesses  the  ability  to  prevent 
their  inigratiun  through  it.  When  cmetin  is  uschI  in  the  treatment 
of  pyorrhea,  two  drops  of  fluidextnict  ipecac  in  a  tumbler  of  water, 
used  as  a  mouth-wash,  will  hasten  the  ciu-e. 

Mercuric  snceinimide  injected  intrunmscularly  in  doses  of  0.()6 
fJm,  (1  grain)  at  weekly  intervals,  until  sis  injections  arc  given, 
>-ields  gratify iiig  ri'sults  in  many  casi-s  of  pyorrhea  alveohiris.  Tlie 
mercury  salt  is  dissolved  in  1  Cc.  (l.i  minims)  of  hot  sterile  distilled 
water  mid  injeeted  in  the  manner  described  on  page  581. 

Attempts  hiive  been  made  to  treat  nbeolar  pyorrhea  with  bac- 
terial vaccine.  Several  different  organisms  are  usiially  present,  and 
an  «u(ogeuous  vaccine  slmuld  be  niude  up  for  eacli  case.  These 
\'accines  are  often  of  great  value.  A  stock  vaccine  containing 
cultures  of  the  organisms  usually'  present  in  pyorrhea  cases  is  also 
to  he  had,  and  good  results  are  reporti-d  from  its  use. 

The  teeth  should  in  no  case  be  eirtracted  so  long  as  they  are  firmly 
embetlded;  even  loose  teeth  become  firm  again  uu<ler  appropriate 
trratment. 

In  rndamehic  pyorrhea,  constitutional  conditions  secondary  to 
this  infeetion  often  occur,  the  most  fre<pu-nt  being  arthritis  of  the 
Mj-eal|ed  defonnans  type.  The  combined  local  and  sj"stcmic  treat- 
ment with  emetin  brings  about  rc'covery  in  u  large  percentage  of 
cases  (see  page  723). 

QinglTltU  ilnflunmation  of  the  pom).— Mechanical  factors,  such 
aa  the  ingestion  of  too  hot  foods,  improper  ventilatlim,  mouth 
breathing.and  giimchcwing.enter  into  the  etiology  of  this  condition, 
«ft  well  an  bacteria. 


AfTECTIONS  OF  THE  LIPS  AND  CHE£XS. 

ConcesiUl  FistuUe  of  the  Lover  Lip.— Fistulie  are  met  with 
nut  only  in  en.^es  of  hiire-liji.  but  in  otherwise  normal  lips.  Some- 
times they  constitute  a  family  affection.  They  are  usually  bilat- 
eral ami  are  »>inmctrically  l(K^lted  about  one  centimeter  from  the 
nieiliaii  line,  forming  fine  ducts  up  to  one  centimeter  ileep  which 
nin   posteriorly  and   infcriorly    toward    the   mucous   membrane. 
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They  origioatv  in  a  sfmiluiiHr  excavation  in  tlic  re<l  of  the  lips, 
which  is  often  pi*si-nt  in  siibjwtH  frtv  from  Ustiilii.  Mucous 
secretion  is  c%'acuatQ(l  throuRh  the  external  orifice,  and  this  ia 
the  only  incoiivcnifncf  occasional  by  tlic  fistula,  wliich  is  probiibly 
due  to  ineomplete  closure  of  embryonic  furrows. 

Acute  Cheilitis.  -Acute  infliinimation  of  the  lips  often  follows  in 
the  wake  of  injuries  or  other  iilFi-ctioiis  of  the  lips  (herpes  liihiuliii, 
oczcina,  etc.).  The  lips  may  become  considerably  swollen,  forming 
probosciform  eminence^.  Acut*-  cheilitis  will,  of  course,  also  occur 
when  afuruDcli-  or  carhunclf  appears  at  the  lips.  This  often  leads 
to  enormous  edematous  swelling  of  the  lips,  accompanied  by  grcJit 
pain.  Labial  furuncles  and  carbuncles  are  oftcji  the  cause  of 
general  infetrtions.  The  possibility  of  an  aiUbrax  pu.'^uie  should 
always  be  thought  of  when  a  labial  funuicle  tlirenteus  to  aA.4ume  a 
malignant  course.  The  anuinoestti  and  haeteriolugica)  vxiuninatiun 
will  then  establish  the  diagnosis.  An  ahxrrss  of  the  lip»  occa^onaWy 
develops  from  infected  ghin<Is  of  the  mucous  meudjrune.  It  is 
located  rather  deeply  in  the  tissue  underneatli  the  mucosa  and 
may  lead  to  great  piiin  and  swelling. 

Treatment. — The  treatment  dcpt^nds  upon  the  underlyiuf;  diaessc 
Abscesses  must  be  incised.  Anthrax  pustules  are  to  be  excised 
only  in  the  very  bepiiuiinj;;  after  the  process  h«s  extended  further, 
a  waiting  attitude  is  indicated,  tlie  more  80  as  the  spontaneous 
cure  of  luillirnx  pustules  is  no  great  rarity. 

Chronic  Cheilitis.  — CAei/trij*  Olandularix.  —  This  affection  is 
always  associated  with  swelling  of  the  lower  Up,  without  causing 
any  particular  complaint  until  the  lip  fimtlly  bccomca  much  swollen, 
(inn  and  innnovable.  It  originates  in  the  mucous  glands,  which 
may  become  eulsirged  to  the  size  of  a  pea.  The  excretory  ducts 
are  dilated  and  secrete  %'iscid  muciLS  or  purulent  fluid.  I'lceration 
of  the  swollen  glauds  follows,  a  small  abscess  forming  whicli  per- 
forates toward  the  oral  ca\'ity.  Mwcu.s  and  pus  continue  to  be 
evacuated  at  tlie  place  of  perforation  for  a  long  time. 

For  internal  treatment,  potassium  iodid  is  recommended.  Tlie 
abscesses  themselves  are  incised  or  cautenzcd,  after  which  they 
are  painted  with  tincture  of  iodln. 

('hriliti.s  erfolinliva  is  located  at  the  lower  lip.  The  mucous 
mem1»raEC  is  intensely-  red,  completely  loses  its  epithcliiun  in  spots, 
an<l  becomes  loose.  Tlie  affected  lip  is  exceedingly  painful,  causing 
tlie  patient  to  contimially  press  it  outward  to  avoid  contact  with 
the  teetii.  In  this  way  the  ailment  becomes  vcrj'  tormenting. 
It  may  last  several  weeks  or  months,  but  appears  to  be  subject 
to  spontaneous  cure. 

TTiere  is  no  special  treatment  for  this  affection.  Covering  the 
affected  labial  mucosa  with  mild  salves  or  boric  acid  wntment, 
spread  on  a  small  piece  of  liiiuu,  gives  material  relief. 
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AFFECTIONS  OF  THE  MALAR  MUCOSA. 

I1ie  muLir  in  wvll  iis  the  liibiiil  tnuooHH  is  sultject  to  ^lutiduUir 
dimnter.  Thf.  Ij-mpli  Kl»ndH  located  in  the  check  are  not  infre- 
quently affected,  Hiid  may  swell  in  tousillitis  mid  cory»a. 


BENIGN  TUMORS  OF  THE  MOUTH. 

Hk  mouth  may  harbor  all  luiown  forms  of  tumors,  some  of  thera 
with  especial  frequency. 

Ffbioma. — When  pure  fibroma  occurs  in  the  mouth,  which  it 
rarel^v  does,  it  is  most  frec|ucntlj-  found  upon  the  surface  of  the 
titngiie  and  ha-t  a  more  or  less  pediculatcd  form;  ocoasionally 
iiiiromata  are  found  dw-ply  emhe«ldcd  in  tlie  lin^iitl  substanee.  The 
tumors  are  usually  very  hard.  Neurofibromata  likewise  occur  in  the 
tongue.  The  superficial  tumors  may,  us  a  matter  of  course,  exhibit 
the  inost  varied  fi>niis  and  ^ixes.  I'he  important  point  is  that  they 
are  always  sharply  dcmanratcd  from  the  surruumling  tissue.  Their 
slow  irrowtli  i^  cluiracteristic.  As  a  rule  they  cause  hut  slight  dis- 
comfort until  they  attain  con.sidcrablc  size.  The  surface  of  the  soft 
tuniur*  may  under  certain  circiunstatieps  hneome  ulcerative.  Lin- 
gual Hhroma  is  met  with  eon^enitally  in  infants  and  at  any  later 
ng«.  the  dia^fuosis  is  not  easy  when  the  tumors  arc  soft,  especially 
when  they  ulcerate  and  bleeil.  In  that  case  aj-philis  should  be 
taken  into  consideration.  Carcinoma  is  in  most  eases  distinguished 
hj'  its  charaeleriatic  appearance.  Tlie  different  intion  from  sarcoma 
in  a  matter  of  jtreat  ditficuitj'  in  certain  cases. 

Tre4tm«nt.— When,  in  doubtful  diagnosis,  pota-isium  iodid  and 
merciirj'  have  failed,  the  alternative  is  operation.  Fibromata  can 
always  be  very  easiij'  enucleated  under  local  anesthesia.  Stiould 
enucleation  be  lUfltcult,  the  WM  plan  is  to  make  an  exploratory 
exeiston  for  microscopic  examination,  further  surgical  steps  to 
ilepNid  upon  tlie  finditigs.  The  nppllcjitinn  of  the  Roentgen  ray 
gives  good  results. 

As  stated,  Hhnimata  are  verj'  rare  in  other  parts  of  the  mouth. 
They  have  been  dcscribetl  as  occurriiiR  in  tlic  hard  ]>alatc,  at  the 
Hvula,  palatal  arches,  interior  surface  of  the  uppt'r  lip,  luid  the  malar 
mucosa. 

TJjMM — 'X'he  tongue  Is  must  frequently  the  si-nt  of  oral  liponui; 
fibrolipoina  usually  tKcurs  singly.  In  most  case  lipomata  are 
located  imme<liatcly  im<lcr  the  surface,  rarelj-  intramuscularly. 
They  are  usually  unooth  to  the  touch,  of  rouiiilii*li  shape,  and  may 
attain  to  the  si/.e  of  a  hen's  egg.  In  making  the  diagnosis,  gimiraa 
ot  tlie  tongue  has  to  be  considered.  l,i|x>nia  has  been  observeil 
at  the  fundus  of  the  mouth,  where  it  can  give  rise  to  sjinptoms 
by  prenLngthe  tip  of  the  tongue  upward;  in  thjitcase  tlie  diagnosis 
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may  bt  more  difficult.    There  arc  alsti  li[)omata  of  the  cheek,  but 
the  lips,  Kiims  iind  paliiU-  are  very  run-ly  atfiicktxl. 

Treatment.-  I.ipoiniita  ran  alwa.\s  be  easilj'  removed  by  Hiirgioal 
DpiTHtiori. 

Myioma.— Myxomata  in  the  mouth  are  extrMiiely  rare.  A  pure 
myxoma  bus  breii  observed  on  the  malar  mucusa.  These  growths 
oecur  oeeasionaliy  at  tlte  point  of  fusion  bctvi-ecn  the  hard  and  the 
soft  paktc, 

Myoma.— M.Mnimta  are  very  rare. 

Chondromm,  Oateoma.— The.te  growths  occur  at  the  soft  jiarts 
of  the  mouth,  hut  very  seldom.  Lipo-  iind  (ibro-chondronmta  have 
ulsii  Ikoi!  iil.MTved. 

Hemansionu.^ — Tdanrjlectasla  (angioma  simplex)  consists  of  a 
clump  of  minute  bloodvessels  and  occurs  at  points  where  embryonic 
fissures  have  undergone  fusion.  It  apjwars  as  a  flat,  slightly  gib- 
hous,  sliarply  but  irregularly  deiimrcatwl  red  or  blue-red  tumor. 
The  majority  of  these  little  tumors  arc  congenital.  Their  favorite 
site  is  the  liijs.  espei-iuliy  at  the  cMernul  surface  and  the  red  part. 
When  these  growths  become  larger  they  develop  into  cavernous 
anginnuilH. 

CaTeraous  Angiomata.— These  are  tumors  of  various  sixes  con- 
sisting of  numerous  bloodvessels  which  form  dilated  thin-walled 
cavities  of  spongy  tissue.  The  simultaneous  appearance  of  telan- 
giectasia and  angioma  cavernasum  is  not  infrequent.  Angio- 
lipoma  and  angiosarcoma  arc  also  to  be  considered.  The  cavern- 
ous angioma  lias  n  Mnish  color,  a  gibbous  surface,  ami  ii  flidiby 
feel.  It  can  ea.'^ily  be  evacuated  by  pressure.  It  occurs  at  all 
points  in  the  muiith,  but  most  fre(iuently  in  the  tongue.  It  is  often 
multiple,  notably  when  located  at  the  anterior  part  of  the  tongue. 
Theae  growths  may  attain  to  i-oiisiderablc  size  and  ocejusionally 
spread  t<i  the  buccal  fundus.  They  have  also  been  observed  at 
the  cheeks  and  lips,  Thej-  are  really  benign  tumors  without  nictas* 
tttses,  but  have  often  u  great  tendency  to  extend  to  a<ljaeent  tissueji, 
Tliey  may  also  give  rise  to  serious  hemorrhages.  Furthermore, 
they  are  associated  with  light  inHamniulory  manifestations  which 
involve  ihe  danger  of  general  septic  infection. 

V    TreatmeDt. — In  consideration  of  these  dangers  the  removal  of  the 
tmnor  is  wry  desirable.     'Hiis  can  only  be  done  by  aiirgerj-. 

Bsc«mos«  An«ui7sm. — Uaeemose  aneurysm  occurs  almost  ex- 
clusively ill  the  head  Bn<l  represents  tlie  wril-known  flense  plexus  of 
largely  dilated,  tortuous,  eommunieating  arteries.  The  tumors  of 
the  head  and  face  may  oeeasiomilly  spread  to  tlie  oral  mucosa  and 
form  large  tumors.  This  can  most  readily  happen  with  aneur\'sm 
of  the  internal  maxillary  artery,  where  the  newly  formed  vesssels 
extend  to  the  labial  nnirwa,  giuu-s  and  palatal  arches,  giving  rise  to 
hemorrhages  which  <'an  oidj-  with  ditlicultv'  be  arrested. 

Treatment  is  excectliiigly  difficult  and  at  times  almost  impos^ble. 
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ZajtophlDgioina.— I.>iii))Knn^i>[>iiitii  ofu-n  ot-cur  in  tlic  mouth, 
particularly  nt  the  tuiintic  in  the  i^hape  of  vernu"ous.  noiiiforni, 
il)fTi»e  and  aplastic  growths.  'J'hey  arc  probably  iiuoplusms  of 
lymph  v««st'Is  and  lymphoid  tissue  nt  rongenital  nri>,'iii.  They 
lire  iiHiially  situnti-d  at  thu  location  of  closfd  t-mbryonic  fisaurt's. 
Thi-j'  cjin  often  be  observed  at  the  earliest  att*",  and  remain  sinidl 
for  a  Iniig  time.  As  a  rule  they  increase  in  size  intermittently 
in  connection  with  the  occurrence  of  inflammatory  proce.sses  of 
the  tumor  ti^ne.  lutlammalioiis  of  this  kind  are  easily  eauned  by 
topical  injuries.  Coincidentlj'  there  may  be  cimMiderahle  swelliiif; 
u(  the  tongue  or  pronounced  glossitis.  These  inflammatory  pro- 
cesses alwa^'S  involve  tlie  danger  of  infection  of  tlio  cervical  con- 
iicctivc  tissue  and  edema  «rf  the  glottis. 

Notliform  ami  rfrriicniui  h/mph  gInniU  occur  at  tlie  margins  or 
(lorsal  part  of  the  tongue  in  the  sliapc  of  coarse  tumors  of  varying 
stxe,  the  uneven  surface  of  which  n-seinblcs  Ungual  papilhe.  The 
small  eminences  on  the  tumor,  however,  are  not  true  papilla,  but 
rather  vesicles  containing  fluid,  which  c«n  often  be  recognized  as 
Mieh  macToscopically.  .\  large  number  of  small  foci  can  thus  be 
formed  on  the  tongue  in  an  irregular,  diffuse  way,  or  even  large 
coherent  tumors.  Just  at  the  time  when  a  glossitis  is  newly  devel- 
oped, an  entire  half  or  the  whole  of  the  tongue  is  cnhirgnl,  hj-per- 
emi<'  iind  painful,  and  the  real  cau.se  of  the  gtossiti-i  may  be  entirely 
ovcrliMikcil. 

Diffuse  Xijmphonu.— It  has  alreAdy  hei-n  mentioned  tlwt  macro- 
iclossia  may  be  causetl  by  Ijinphonia  formation.  There  are  small, 
fluid-containing  vesicles  under  tlie  transparent  surface  of  titc  lin- 
gual mucous  meuibrane,  whicli  are  ililFusely  di.-*seminated  over  the 
larger  part  of  the  tongue,  not  only  on  the  surface,  but  abo  in  the 
lingual  substuuce.  A;(  a  result  tlie  tongue  titiiy  becHime  so  large 
tliat  part  of  it  will  protrude  from  the  mouth  and  be  thereby  exposed 
to  a  variety  of  injuries,  infectioiw,  ami  dmecation.  The  eidarged 
tongue  may  cau.sc  displacement  of  tlic  teeth,  and  the  entire  sub- 
ina-xiltary  l>onc  may  bt-come  deformed. 

Ct/ttic  Iffmphonia  is  e.xce«ilingly  rare,  and  ts  usually  jatuated  at  the 
anterior  part  of  the  tongue;  it  may  attain  to  the  »ize  of  a  lemon. 
It  abo  w-eurs  at  the  liixt,  e.s|)feially  the  upper  one,  the  cheeks, 
and  the  bw-cal  fundus.  Inflammatory  manifestui ions  may  abo, 
tluiugh  rarel>',  be  a^'socint<il  with  this  gninth.  The  formation  of 
vesicles  is  a  characteristic  iliagnostie  point. 

Tr«attn«nt. — Small  flat  lymphoiuHta  of  the  first  named  variety 
may  \n_-  Ml  undisturbed,  unless  they  cause  discomfort.  The  larficr 
tumors  will  have  to  be  removed  surgicidly.  The  openitionK  should 
l>e  carried  out  at  a  time  when  there  are  no  inflammatory  manifesta- 
tions.   Ctoiul  results  have  been  attainefl  with  the  cautery. 

DenDold  Cysla.— Dermoid  cysts  do  not  often  occur  in  the  mouth. 
When  they  do  tliey  are  found  almost  exclusively  at  tlie  fundus, 
23 
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either  exactly  in  the  wiitcr  or  c!nse  to  tlie  metliaii  line.  The  metliftl 
cyets  arc  distinguished  from  the  submental  and  the  sublingual, 
l^ey  oriKiiuittt  in  all  cusi^  from  ni\  t^piilermal  cdl  caught  in  the 
closure  of  embn'onic  fisaiirea.  Tiiey  are  niOi^tlv'  found  densely 
arrnngL-d  at  and  bdiiiu!  the  medial  part  of  the  inferior  ma\iUa  or 
tlie  liyoid  hone,  a  fart  wliich  likewise  points  to  embryonic  origin. 
The  sublingual  dermoids  belong  entirely  to  the  buccal  variety; 
tliey  bulge  out  eonsiderahly  in  the  region  of  the  freniun  liiiguie, 
raise  the  tip  and  piwterior  part  of  the  longne,  and,  as  they  grow, 
may  cause  in  this  way  coasideriihic  trouble  tii  swallowing  and 
speaking.  The  submental  dermoids,  when  greatly  developed,  may 
cause  a  kind  of  <iouble-chin,  together  with  serious  difficulty  in 
swallowing  and  breatliing.  Since  U»e  cysts  grow  very  slowly, 
patients  usually  get  accustome<I  to  them  so  that  no  notice  is  taken 
of  tlieui  mitil  a  relatively  late  stage.  Infliuninatory  processes  and 
trauma  may  caxtsc  a  rapid  increase  in  their  growth.  The  buccal 
aspect  of  a  suhlingiiul  denuoid  is  spherical  or  oval,  with  a  smooth 
and  movable  investing  merahrane.  The  walls  are  usually  ver>-  thick. 
Pressure  upon  the  cysts  may  leave  an  imi>rcs,'non.  Bimanual 
palpation  will  ser^'c  to  determine  the  exact  position.  Mo\ement 
of  the  tunior  in  swallowing  indicates  its  firm  adiiesion  to  the 
hyoiil  bone. 

Treatment. — Enucleation  is  therapeutically  the  most  desirable 
procedure;  it  is  ejisy  tn  all  cysts  which  have  not  passed  through 
an}'  inflammatory  process,  In  the  new-horn  who  cannot  nurse 
well,  owing  to  cysts,  puncture  may  perhaps  siiflice,  enucleation 
being  postiMnied  to  a  later  period.  Excision  of  only  part  of  the 
cysts,  followed  by  irritation,  or  puncture,  with  subsequent  injection 
of  tincture  of  io<lin.  is  to  be  deprecated,  since  these  procedures  may 
easily  lead  to  inflammatory  processes  in  the  neighborhood  of  the 
cysts. 

Cyats  Originating  from  Olanda.— Cysts  in  the  mouth  are  often 
found,  the  w.ills  of  wliich  are  invested  with  glandular  epithelium, 
and  which  contain  fluid  or  mucous  masses. 

Supfrficial  cysts  of  the  vuieoita  membrane  are  probably  the  result 
of  tlie  excretory  ducts  of  the  ghinds  having  been  occluded  hy  inflam- 
matory processes.  The  c>-sts  are  most  frequently  found  where 
there  is  the  greatest  occiunulatioii  of  glands — tlie  inner  siu^ace  of  the 
lips,  the  malar  mucosa,  the  dorsal  surface  of  the  tongue,  especially 
in  tlie  region  of  the  papillir  vallatte.  and  the  interior  surface  of 
the  tongue,  Thej"  have  only  rarely  been  obsen-e«l  at  the  u^1da. 
The  size  of  the  c>'sts  varies  from  a  millet  seed  to  a  pea.  Their 
walls  are  usually  very  tliin  and  transparent.  The  subjective 
symptoms  arc  very  slight  in  most  cases,  and  often  do  not  arise 
until  thi-  iippt-araiice  of  inflammatory  manifestations. 

Treatment. — Enucleation  of  tlie  c>-sts  under  h>cal  anesthesia. 
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Ranula.— Cysts  of  the  himcat  fimdiiH  are  due  to  eiiclosrire  of 
epithrlijil  drmcnts  in  the  palatal  fissurt-s,  or  to  ot-clusion  of  excre- 
tory (luct-s  of  various  glands,  such  as  tlie  sublin^iuil.  th«  sub- 
mnxillAry,  the  jglandula  inriiiiva  at  the  neck  of  the  oentral  and 
Uteral  iiicbors,  Nului's  ghinds  in  the  tongue,  and  the  oumorous 
little  mueoua  ghinds  nf  the  buccal  miioa^ft.  OHinarily  it  is  difii- 
cult  to  say  from  which  gland  a  runula  emanates.  When  located 
pmisely  in  the  center,  it  may  be  ascribed  to  epithelial  enclosures. 
In  most  cases  it  lies  close  to  the  median  line,  immediately  below  the 
mucous  inotnbrune.  It  appears  at  the  buccal  fundus  between  tuiigue 
and  inferior  nia\illa  as  a  hhiish-red  or  bluish-white,  roundish, 
tranHpareiit  tumor,  displueing  the  organs  of  tlic  buccal  futulus  to 
a  smsller  or  greater  extejit  according  to  its  sire,  and  causing  dis- 
comfort of  \ar>Hng  dcgrci-s  in  swallowing  and  speaking.  Tlie  diag- 
nosis can  rcddit.v  be  mode  from  tKe  presence  of  fluctuation  and  by 
bimanual  examination.  As  a  rule  the  tumors  grow  very  slowly. 
Infection  of  the  rnnula  may  lead  to  very  unpleasant  inflammatory 
processes  tn  the  buccal  fundus. 

Treatment.— The  Ix-st  trcatinent  in  simple  ciises  is  tbe  use  of  a 
hair  rope,  i.  r..,  conducting  a  silk  thread  throufjh  the  c\'st  and  tying 
the  ends  together.  This  will  serve  to  gradually  cvotniat*'  the 
cyst.  The  threa^l  is  allowed  tn  remain  in  ]K>sitinn  for  six  to  eight 
days,  by  which  time  it  will  have  automatically  cut  through  the 
ligate«l  tissue.  Meanwhile  the  cv-stic  walls  may  have  completely 
grown  together  and  atrophy  commenceil.  preventing  refilling  of 
the  cyst.  Excision  of  a  piece  of  the  cystic  wall  may  have  the  same 
effect.  Mere  puncture  is  almost  invariably  followed  by  recurrence. 
Should  the  hair  rope  method  fail,  the  rj'St  should  be  completely 
extiri'atcd. 

Cjsts  at  th«  Root  of  the  Tongue  are  but  rarely  observed.  They 
may  attain  to  the  size  of  a  hazelnut  or  a  Hinall  apple.  These  ej'Sts 
originate  from  the  superficial  mucous  glands  of  llie  root  of  the 
t»ngiH-and  from  remnantsof  tlie  thyrogtossalduet.  The  latter  are 
«ml>e<lded  either  superficially  or  deeply  in  the  Ungual  substance; 
their  epithelium  is  partly  of  the  ciliary  \'aricty.  When  the  cysts 
disturb  sjieech  or  respiration,  or  prwiuoe  the  sensation  of  the 
presence  of  a  foreign  b(«ly.  i>perativc  interference  is  called  for. 
A  tmir  rope  ma,v  be  appUi-d  us  in  ranxiln,  or  a  piwe  of  the  wall  may 
be  extirpated.  This  pmcceding.  however,  is  successful  only  in 
unilocular  c.vsts;  multiloeultir  ones  require  as  complete  an  extir- 
pation as  possible.    Hemorrhage  may  be  considerable. 

Stnun*  of  the  Lingua!  Base.— 'Hie  struma?  arc  flat  or  semiglobular 
tuiiiur>,  sniooih  iir  niiilnni^.  of  soft  consistency,  and  covertil  with 
liormnl  mucous  membrane,  lliey  are  usually  situated  in  the  median 
plane  between  the  hyoid  bone,  epiglottis  and  cecal  forimien.  Tliey 
mult  from  remnants  of  the  thyroglosKal  duct— which,  of  course, 
i»  the  residue  of  the  epitliclial  depression  from  which  the  th.\-roid 
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Rlaiid  is  formwi.  I.inRuai  atrumn-,  tlw-Tcforc,  art-  acctiwory  th>Toi<l 
glamU.  They  arc-  very  rarv  iii  mnU-tt,  and  are  usually  •li&coVcrt'd 
at  Uic  time  of  pul>prty.  As  to  diaRiiiMvis,  confusion  witli  cysts  of 
t\\f  liii|tii»l  base  :il)ould  Ix'  guartkxl  against. 

Treatment. — Scrloiis  Hj-niptoms  from  enlargement  of  th«  stnunit', 
iiitluminattoii5,  and  hpniorrhaEt-s,  may  demand  operative  interven- 
tion. Rtrmovid  of  superficial  prominent  ^luruls  is  usually  easy, 
undi^  local  anesthesia,  with  the  Ralvanot-antery  loop.  Nnrlules 
located  decjily  in  the  lincnal  nuistulaturc  toward  the  hyoid  bone 
may  Iiavo  to  he  remi>ve<l  from  withont.  AttemiJtn  luive  also  been 
made  to  rediioe  the  tmnor  by  the  administration  of  thyroid  or 
tb>'mu»  substanee.  l're\ious  to  iipiT«tit)ri,  it  Mbuiild  be  aseertaincd 
whctlier  the  thyroid  is  normal,  beeause  in  some  cases  mj'xoilemE 
has  been  obser^'etl  to  follow  optrration. 

Adenoma. — Adenomata  of  the  mouth  arc  very  rare.  They  have 
Wen  observed  at  the  nublin^ial  jilan<l.  the  uvula,  and  the  mucoiw 
glands  of  the  lips. 

Papilloma. — I'aijillomata  arc  often  found  in  the  mouth.  'ITiey 
preponderate  in  the  male  sex,  possibly  in  eon.se<[uefiee  of  cxcissivo 
use  of  alcohol  and  tobacco,  and  may  perhaps  l«;  re^anleil  as  a 
product  of  chronic  irritation.  They  are  usiudly  situated  at  the 
uvula  inid  tJie  pnJatiil  sirches,  sel<lom  at  the  tonpic,  where  they 
prefer  the  HnKiml  base  Most  papillomala  remain  small,  from  the 
MKCof  ai)inlieiid  to  tlintof  apea.  rarely  exowdinn  thcsizcof  almzel- 
luit.  f)win(,'  to  their  smallness,  they  cause  little  com)ilaint.  The 
diafpiosis  can  be  easily  miwle  from  the  fine  and  coarse  eminences 
covering  the  surface. 

Treatment.—  Papilloma  ta  arc  to  be  removed  with  knife  or  scissors. 

Endothelioma.  — Kudutlu'liomiita  originate  from  dtbcr  the  endo- 
llu'liiini  or  the  perithelinm.  The  newly  formeil  cells  are  found 
in  nests  and  cords  in  the  meshes  of  a  trabecular  stroma.  The 
liistoloiiie  diagnosis  is  by  no  means  easy  at  times,  e»j)ecially  owing 
to  the  similarity  of  the  histologic  picture  to  carcinoma.  The  con- 
nei'tive  ti^isue  has  a  Rreat  tendency  to  undergo  a  vnriety  of  changes, 
for  instance  into  bone,  cartilage,  fat,  mucous  au'l  hjaline  ilegcnera- 
tions.  with  the  consequence  that  often  there  are  gemiine  mixed 
tumors.  Hndotheliomata  occtip)'  the  border-line  between  bcnlpn 
and  malignant  tumont,  since  they  are  apt  to  run  a  thoroughly 
benign  course  for  many  years  and  then  suddenly  exhibit  a  malig- 
nant, sarcomatous  character. 

Their  place  of  predilection  ia  in  tlie  most  gUindular  strata  o( 
tlic  mucous  membrane.  They  are  most  frequently  found  in  the 
hard  and  soft  palates,  where  the  glands  are  most  profuse.  Be-si<iei, 
endothcliomata  Iui\'e  been  observed  at  the  buccal  fundus,  upper 
lip,  clu-eks.  and  tongue.  I'alatal  endothcliomata  are  alwaj-s  situ- 
ated hiterally.  forming  flat  or  globular,  smooth  or  slightly  gibboius 
eminences,  of  very  hard  or  tough  elastic  consistency,    'lliey  are 
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covered  with  siiiootli.  movable  uiuouus  nienibranf.  Th«ir  size 
varies  from  the  smallest  (linmctfr  to  enormous  tliniensions,  so 
ihiit  tJie  mnuth  may  lie  tompletcly  fillwl.  'riieir  Rrnwth  gfiuTully 
is  very  slow.  'I'lie  aiirfacr,  boing  «-xiio3«l  to  exti-rniil  injury,  may 
ulcerate.  In  most  oa-scs  llio  tiimor  is  distiiiL-tly  encapsiilatfil.  but 
the  cspsuk-  will  bi-  jicrforated  as  soon  iis  a  tendency  to  uialiKiuint 
(tnwth  develops.  The  clinicid  iliagnosis  often  presents  difficidtics 
ill  diffcri'iitiatioa  from  other  tumors.  'Ilie  8ul>jertive  symptoms 
are  purely  mt?rhanieal,  as  m  swiillowinn;,  spojikinR  ami  m«»tiratinK. 
I'aius  actiumpany  ulceration,  and  when  th*.-  tumor  is  locatwl  in 
the  palate,  they  radiate  towant  the  ear. 

Tre»tm«nt.— When  the  tiuiiors  are  enea))suIntod,  wliieh  b  usually 
till-  easi\  they  can  be  easily  enuclealwi  through  a  longitudinal 
incidon.  Kodutlieliomata,  even  when  apparently  not  malignant, 
tend  to  recur  after  exri^on. 

^  MALIGNANT  TUMORS  OF  THE  MOUTH. 

Sarcoma. — The  inajnrity  of  the  sareomat«  oh.nerved  in  the 
iiioutli  huve  been  found  in  one  or  anotiior  part  of  the  tongue.  The 
pieture  varies  eonsiderably,  the  tumors  iliffering  materially  as  to 
aiw,  shape  and  appeariuiee.  They  may  be  located  in  tlie  lingual 
parenchyma  or  pwlunculated  upon  tiie  tongue.  Ulceration  is 
rare.  The  largest  linKunl  sart^oma  so  far  observed  weighwl  4t)0 
gra.m%  (I'-i  uunei-s).  Mieroseopieally  they  are  usually  small  ruuiid- 
celled  sarcomata,  but  spindle-celleil  sarcomata  and  fibrosarcomata 
also  occur. 
.\9i<le  Irum  tlie  mechanical  sjniptoms  caused  by  the  size  of  the 
tumor,  siirioma  often  causes  pains  which  radiate  to  the  ear  of 
the  eurrtvjMinding  side,  and  which  nuiy  become  exceedingly  violent. 
In  most  cases  the  tumor  grows  relatively  slowly ;  but  there  may  also 
Ih;  sudden  lulvanees.  Metastases  are  not  freipinit;  when  they  do 
occur  it  is  usiuill>'  in  lymph  glands.  !-'or  this  reas(m,  as  well  as  on 
Mcouiit  of  tlie  easy  demarcation  of  the  sarcomata,  thinr  prognosis 
ia  comparatively  favorable.  Local  recurrences  often  Uike  place 
after  operation,  but  when  these  have  been  attended  to  a  complete 
(lire  is  sometunea  etfecletl.  The  diagnosis  can  be  assisted  by  mi 
exploratory  excision,  or  it  may  he  necessary  to  resort  to  esix'ri- 
ineDtal  iwtisj'phiUUc  treatment.  For  this  purpose  Urge  doses  of 
pota-tsium  io<lid,  4  to  -S  Gm,  (I  to  2  drams)  tlaily.  are  adininisf  ereil, 
wliieh,  in  the  event  of  a  gummatous  infection,  would  liave  ii  favor* 
able  etfeet  in  alfout  two  weeks.  If  the  sarcoma  Ls  extensively 
iiloerabMl,  it  is  almost  impos.<(ihIe  tu  disUnguisli  it  from  eareinomu, 
hilt  so  far  as  therapy  is  concerned  this  is  immaterial. 

Sarcoma  has  been  found  in  tJtc  palate.  A  few  easi-s  of  melani»- 
Rarcoma  in  the  hard  palate  have  also  Ijcen  dt^scribed.  Myxosar- 
coma Inw  i)eeii  oltserved  at  the  malar  mucosa  in  verj-  rare  cases. 
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TtMlatMit.—As  9o»n  as  the  disgnosb  of  sarcoma  is  assured,  the 
tumor  should  be  removed.  Ill  doubtful  diu^^iiosis  but  nnlbfaotory 
demarcation  tui  attfnipt  may  be  made  tn  enucleate  the  tumor.  In 
inoperalile  caaes  ( 'oley's  mixture  of  erysipelns  iiml  prodifiposus  tuxins 
mayb<;injt'(;tt'dhj'podermit;allyinverysraallaiid)j;radiiullyiiKTf»sed  ' 
doses;  or  arsenic,  Roentgen  ray  and  ratlimn  treatment  may  be  tried, 
to  rediice  or  remove  the  growlh. 

Cardnonu. — Careiuouia  of  the  mouth  is  of  very  frequent  occur- 
rence. It  is  n  surprising  fact  tluit  the  male  sex  is  preeminently 
affected,  t'arcinoma  of  the  tongue  and  moutli  occurs  in  llic  pro- 
portion uf  nine  men  to  one  woman.  The  reason  for  this  dispropor- 
tion is  to  be  found  in  the  use  of  tobacco.  Smoking,  rough  teeth  and 
the  use  of  too  hot  drinks  are  important  etioloBie  factors  in  mouth 
cancer.  It  has  already  been  mentiuneil  that  leukoplakia  predi.-ijwscs 
to  carcinoma.  Statistical  figures  of  l.i9  cases  of  lingual  carcinoma, 
compiled  by  von  Bcrgmaim,  show  thut  in  about  34  per  cent,  leuko* 
plakia  may  be  assumes!  to  have  been  the  cause,  ('hronic  labial 
et^zcma  likewise  seems  to  furnish  suitable  soil  for  the  development 
of  carcinoma.  The  ultimate  causes  have  not  yet  been  discovered. 
IVimary  carcinoma  almnst  alwaj'S  occur!)  singly. 

Caninoma  ol  tbe  Lips  is  oftcner  of  the  lower  than  of  tlie  upper  lip, 
the  proportion  being  jihimt  17  to  1.  It  is  mostly  located  laterally, 
but  its  onset  Hlitiost  invariably  escapes  notice.  The  first  changes 
iittriicting  attention  are  usually  sumll,  tiat  indurations  in  the  red 
of  the  lips,  in  the  vicinity  of  tlie  skin  border.  This  indurated  spot 
loses  its  epithelium,  voids  some  secretion,  and  bleeds  easily.  The 
small  tumor  gradually  grows  and  the  indurated  area  enlarges. 
A  genuine  tumor  develops,  in  the  fundus  of  which  there  are  often 
ycllowisli-red  nodules  the  size  of  a  pinliead  on  a  re<l  base— the 
carcinoma  nests.  Grwhially  the  margins  become  prominent,  raiu- 
purt-like,  and  ever  increasing  parts  of  the  lip  become  involved. 
This  causes  stifrnes,s  and  immobility  of  the  lip — H,vmptoms  which 
arc  often  the  first  tn  send  the  patient  to  his  physician.  The  tiunor 
■t  lliis  phase  may  undergo  sudden  advances,  especially  under 
inappropriate  treatment  with  irritating  ointments,  etc. 

Next  there  is  swelling  of  the  regional  Ijinph  glands,  first  of 
the  submental,  then  of  the  sublingual.  The  cervical  glands,  at 
a  greater  distance,  are  next  attacked.  'I'he  sjniptoms  increase 
largely  if  the  tumor  spreads  to  the  gums  and  inferior  maxilla. 
The  Ivinph  gUuds  may  attain  to  the  size  of  hirge  tumors.  Sup- 
puration and  iehorization  are  constantly  increasing,  until  the 
patient  gradually  succumbs  to  the  disease.  The  possible  duration 
of  the  disease  has  been  calculated  to  be  up  to  tlu^e  and  one-half 
years. 

yrfadHiriif.— HndicftI  operative  removal  of  the  ttmutr  is  impera- 
tive, as  long  as  there  is  a  chance  of  success.     All  attempts  with 
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cauter>-  or  caustics  are  to  bp  condemned.  The  excision  should 
extend  libemlly  into  the  licalthy  ttssuc.  In  very  early  operiitioos 
permaiieiit  cures  are  frequent,  and  some  statistics  report  up  to  90 
pt-r  cent,  of  successes.  In  inoperable  cases,  caustic  pastes,  radiuin 
and  Kofnttten-ray  tri-atmt-iit  may  be  tried,  and  the  sjiuptoms 
should  meanwhile  be  relie\'eti  by  the  free  iise  of  narcotics. 

Cucinoma  ol  the  Tongue.— Carcinoma  often  in^'ades  the  tongue 
with  si^ns  of  prnnoiinced  malignancy.  This  is  due  to  the  pro- 
pinquity of  the  Itutcal  fundus,  which  is  early  ijjvolvcd,  and  in  tlie 
loose  tissues  of  which,  abounding  in  lymph  currents,  the  neoplasm 
spreads  witii  great  rapidity.  Superficial  carcinoma  of  the  tonRue, 
which  <iistinctly  prepondirati-s,  has  histologically  been  proved  to 
be  t\-pical  carcinoma  of  the  pavement  epithi'Iium,  and  is  dietin- 
gili.'<ht>i  from  deep,  so-cjilleil  glandilhir  carcinoma  of  llie  tongue. 
The  latter  emanates  from  tlie  deeper  Unguid  hiyers  and  is  at  first 
located  below  the  mucosa,  witliout  ulcerating,  but  later  perforates 
the  mtico.sa  and  idcerates.  Carcinoma  of  tlie  cylindric  epithelimn 
of  the  tongue  is  ver>-  rare. 

'Hie  ulTection  begins  as  a  small  llat  ulcer  or  a  small  nodular 
infiltration  at  the  surface  of  the  ton^e,  which  is  at  first  sharply 
demurcute<l  from  the  surroundings.  The  border  soon  beeomei 
teas  distinct,  and  tlie  tumor  penetrates  from  all  sides  into  the 
lingual  sub.ttance,  Ulceration  soon  sets  in,  with  a  rampart-like 
tliickeniiig  of  the  niargiiis  of  the  tumor.  The  appenrunce  of  the 
latter  at  this  stage  is  particularly  characteristic,  greatly  facilitating 
tite  diagnosis,  cjqwcially  in  the  presence  of  pain.  Hcmorrluiges 
from  mechuical  causes  occur  easily.  As  long  as  the  tumor  is 
confined  to  the  tongue  the  surrounding  Ijmph  glands  remain 
unaffected,  so  far  as  palpation  is  able  to  establish.  .Should  the 
growth  extend  to  the  inferior  lingual  surface  and  the  buccal  fundus, 
the  tongue  will  become  immovable,  more  and  more  interfering 
with  mastication  and  ileglutitiou.  Sta^ant  food  remnants  cause 
repul^vc  ichorization  which  almost  defies  irrigation.  Fiu-ther 
ikxTlopment  and  meta.sta3e.s  now  proceetl  in  the  lymph  glands, 
death  finally  ensuing  from  inanition.  The  average  duration  of  the 
disease  has  been  calculntcfl  at  a  little  over  a  year.  Kvcrylhmg, 
of  course,  depends  upon  an  early  diagnosis  and  an  equally  early 
operation.  Bdtli  early  detection  and  the  necessary  ditfercntial 
diagnosis  may  olTcr  considerable  difficulties.  Experimental  anti- 
sypnilitic  treatment  sliould  be  carried  out  very  energetically  and 
Very  raiHdly.  A  laboratory  excision  is  likewise  vcrj'  useful.  DJf- 
fereutiatioD  between  gumma  and  carcinoma  offers  tlie  greatest 
difficulties,  especially-  since  both  processes  may  be  present,  and 
because  carcinoma  may  develop  upon  the  soil  of  a  gummatous 
ulcer.  Melastast^  in  internal  organs  arc  rare.  For  this  reason, 
lingual  carcinomata  still  belong  to  thp  oomiMirativdy  benign  forms 
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which  offer  good  chances  of  a  cure  when  opcratiou  is  performed 
early. 

Tteatmetii.—'V^'C  object  of  the  treatment  is  the  operMtive  removnl 
of  i\w  tuinor.  Ststistif.'s  imticati-  tlitit  oures  of  more  than  three 
years'  duratinii  Imve  been  effected  in  about  30  per  cent,  of  tlie 
CKii'H  treatul  by  the  present-tlay  operative  technic,  Tius  result 
is,  of  course,  only  poswilde  when  the  involved  glands  can  be  siniul- 
iHtifousIy  extirpated,  Tlie  operation  of  today  no  lonj;cr  enemuiters 
the  diflU;nItii^«  of  former  linii-:<.  In  iiin|>erable  cases,  narcotics  and 
local  anodyne  measxirea  are  administeped  on  a  liberal  scale,  Icliori- 
Katinn  ctin  be  miniinizeil  with  iodoform  gauze  and  irrigations. 
Tile  lingual  nerve  is  sometimes  dissected  for  the  purpose  of  wUe- 
viittiii^  the  pain,  wliieli  is  oftentimes  exerueiating.  In  cases  of  this 
kind,  treatment  witli  tlie  Roentgen  ray  and  radium  should  be  tried, 
llie  radium  treatment  is  often  successful  in  incipient  ca.ses. 

CardBoma  of  the  Buccal  Fiindus.  I'rimary  carcinoma  of  the  buccal 
fundus  is  very  nire.  SiipcrHciiil  or  deep  cari'inomatit  in  this  loca- 
tion pnHlnce  functional  disorders  of  the  tongue  at  an  early  stage. 
The  treatment  is.  of  course,  surgical,  so  far  as  pos:uble. 

Carcinoma  ol  the  Malar  Mucosa. — ^<  'arcinoma  of  the  malar  mucosa 
is  often  found  opposite  carious  teeth:  most  cases  are  superReiHl 
carcinoma  of  pavement  epitlielinm.  The  seat  of  predilection  is 
tlie  bintbnost  part  of  the  cheek  [wuehes,  wbenee  the  neoplasm 
easily  extends  to  t)ie  iutennaxillary  fold,  resulting  in  spasm  tii  a 
short  time.  This  may  render  the  diagnosis  very  <liffieult.  Tliese 
carcinomata,  however,  do  not  run  as  malignant  u  course  as  those  of 
the  tongue,  and  are  often  locally  rifttrietcil  for  a  hmg  period. 

Treatment. — l-'xtirpation  of  the  carcinoma,  and  plastic  covering 
of  the  destro\ed  part  of  the  malar  mucosa.  Lateral  phar>iigotomy, 
with  resection  of  tlie  submaxillary  branch,  may  become  necesaarj'. 

Caninomk  ot  tb«  PaUte. — I'rinuiry  carcinoma  of  the  palate  is 
very  rare.  Its  forms  are:  superficial,  of  pavement  epithelium; 
and  glandular,  from  the  palatal  glands,  'llie  superficial  form  is 
found  most  frefjuently  in  the  posterior  part  of  the  hard  palate, 
but  also  occasitmally  in  the  soft  palate.  .\s  long  as  deep  carcinoma 
is  not  ulceruting,  it  presents  a  fliit  tiunor  with  a  smooth  hard  sui^ 
face  which  protrudes  into  the  oral  cavity.  It  may  easily  perforate 
into  the  nose,  and  con  then  be  mistaken  for  gimmiit.  llie  malig- 
nancy of  palatal  carcinoma  is,  generally  speaking,  less  severe  than 
that  of  earcinonni  of  the  tongue  or  of  the  buccal  fundus;  tbtr  l,Mnph 
glandft,  too,  remain  iminvolveii  for  a  long  time. 

Trec^ient.—Thc  treatment  depends  upon  the  extent  of  the 
involvement.  If  the  superior  maxilla  is  involved,  partial  resection 
of  that  bone  is  the  best  remedj'. 

Carcinoma  ol  the  Dnila. — This  affection  is  particularly  rare,  but 
often  causes  extensive  metnstuses  in  the  cervical  Ijinph  glands. 
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TUMORS  OP  THE  HAXILUB. 


Fibro]D&. — Fihromnta  may  emaimte  tmm  the  periostt-utn  of  the 
iih'fuliir  proci-sscs  and  the  iiuitr  wall  of  thv  nlvculi.  'V\\.vy  uftcii 
riHtiiiiti  ilc|)"f*it-s  uf  born-  uiul  lime,  ami  are  very  liarH.  Thry  are 
(.■ithiT  pedunculated  or  bmaiUy  sessile,  and  nisy  press  tJic  tcetli 
before  tliiin  out  of  the  alvculi.  As  tJiey  grow  lurger  they  may 
bleed  and  ideerate  from  mechanieal  contacts.  There  is  another 
fonii  of  fibroma  whieli  starts  fruiii  tlic  true  maxilla,  by  preft-rt'iice 
the  inferiiir.  It  grows  slowly,  eansiiig  Httle  disturbance,  bnt  may 
atlaiii  to  an  enormous  si»e-  Fibromata,  originating  from  the 
interior  of  the  bone  aflfect  tlie  inferior  inaxiUa  mostly.  'I'liey  may 
diateiKl  the  hone  considerably  and  perforate  thrnuRh  tlic  thin 
-HBeuiis  ^lell.  In  doing  so  they  may  push  tJio  pcriusletim  before 
them  and  cause  neoiilasnis  of  bone,  so  that  the  entire  tumwr  is 
covered  with  u  thin  osseous  layer  whj<di  crepitates  ujuu  pressure. 
Hhromata  ma,\-  chanjje  into  cart  iliiKi  nous  or  nnicoid  dejteneration. 
Recurrenws  may  follow  operation,  and  these  may  at  times  be  of 
a  sarcomatous  character.  In  the  superior  maxillu  the  fibromata 
raay  wlvanee  to  the  antrum  of  ni|;hniore.  The  treatment  can 
oidy  be  oiwrative, 

Cbondtvma,  — Chondromata  do  not  occur  often  at  the  maxi1> 
hir>-  bones,  but  may  attain  to  an  enormous  size  and  destroy  iJie 
hone. 

Osteoma, — Osteomata  way  likewise  occur  at  the  maxillary 
bone^.  They  fti!«e  with  the  ^turromiding  hone  witltout  formii)};  any 
slurp  border,  or  they  may  be  encapsulated. 

Odontonu. — Odontomatu  are  tmiiors  as  hard  as  bone  which 
hu\c  thir  exact  appearance  of  dental  tissue.  The  enormous  enlarge- 
ment of  the  lower  maxilla  which  has  been  given  the  name  of  leanti- 
atis  outa  is  vwy  rare,  .\t  times  extaUmea  of  the  maxillary  bones 
are  met  with. 

Cysta. — Maxillary  cysts  are  mostly  due  to  ilisturbed  deutui 
development.  The  root  c>'^ts  result  from  epithelial  remnants 
which  liave  been  left  behind  in  the  development  of  the  dental  roots. 
These  c>'»ts  often  adhere  to  the  apex  of  the  dental  root  and  may 
attain  to  conslilerable  size.  The  cj'sts,  like  pcriostitic  ahsccssej. 
may  perforate  toward  the  mouth,  or  less  often  toward  the  outer 
skin,  ^Vnother  form  of  cyst  is  developed  through  cystic  degenera- 
tion of  normal  or  superniunerary  dental  cells.  It  occurs  in  the 
maxillary  body,  in  the  nose  or  orbit,  and  contains  ileiital  fragments 
in  various  sla^a  of  development.  Dermoid  cysts  are  very  rarclj' 
obaervdi  in  the  submaxillary  bone. 

Adamantoma. — These  tumors  arc  composed  of  enamel  containing 
epithelium.  'Hicy  arc  usuaHj'  located  in  tlic  lower  maxilla,  the 
substuuee  of  which  may  be  destroi'wl  thereby  to  a  cuiisklerablc 
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extent.    AlUiough  benign,  their  removal  necessitates  extensive 
muxiilnry  rcscc-tion. 

Suconu.^ — Til*  form  Iiest  known  is  the  sarcoma  ipf  the  alvt-olari 
processes,  sometimes  call^l  rpuliit—a  ftiant-ccllcd  sarcoma  which 
probably  i>ri)j:iiiati'M  fruia  t)ic  poriosteuui  without  funning  niotnN- 
taaes,  but  imder(roes  frwiiteiit  recurrence.  Tnless  operat(^l  upon 
curly,  it  muyattnin  to  a  consldcrahk  sixc, dostroyint;  Urge  portions 
of  the  bone.  The  subjective  s^-mptoms  are  ratlier  severe,  because 
the  tumor  is  injured  by  mnsticntion  and  is  then  apt  to  ulcerate. 
Kenioviil  of  the  tumor  by  surgical  intervention  is  easy. 

SaTC'ima  of  thr  Marillo'.-— Sarcoma  of  the  Inwer  maxilla  usually 
consists  of  spindle  cclh,  that  of  the  upper  maxilla  of  round  cells, 
the  Intter  being  distinguished  for  malignancy.  Sarcomata  uf  tJie 
lower  maxilla  often  cause  severe  pain  by  exerting  pressure  upon 
the  niunilibular  nerve.  The  object  of  the  treatment  Is  to  remove 
these  jt.'ri>\vllis  US  early  as  po>sible, 

Chondios&Tcoma  and  IU[yxosaicoiii&  run  a  raalignaat  coursCf  as 
a  general  rule. 

Carciiioma.~(.'nroinoriin  of  the  pavement  epithelium  frecjuently 
develops  at  the  alveolar  processes,  apjiarently  from  t-iiriuiis  teclli 
or  injuries  to  the  gums.  Central  muxilLiry  eareinoma  nrcurs  most 
frequently  in  the  upper  mxxilla,  the  starting  point  usually  being 
the  mucosa  ol  the  antrum  of  Highmore.  Central  oircinonui  of  th« 
lower  niHxillu  is  rarer,  llic  trcntment  consists  in  ret<ection  of  the 
atfccteil  hone. 


AFFECTIONS  OF  THE  PHARYNX. 

Acute  and  Cbionic  Pharyngitis.-  Acute  catarrh  of  the  pharynx 
occurs  in  infectious  diseases  and  in  acute  inflammations  of  the 
mucous  membruue  of  the  upper  air-paasages;  it  may  also  be  due 
to  mechanical  or  chemical  injuries  to  the  pharyngeal  mucosa.  It 
subsides  when  the  underlying  cause  is  removed.  No  treatment  is 
retpiired  except  in  aggravated  cases,  when  irrigation  and  gurgling 
of  the  pharj-nx  with  astringents  and  antiseptics  (permanganate  of 
potajtsiuni,  tincture  kramrria.  m>Trh)  are  indicated.  When  the 
mucous  membrane  is  much  involve<l,  gargling  with  warm  clmmo* 
mile  or  mallow  tea  or  with  n  solution  of  cwain  will  ha\e  a  pleas- 
ing effect.  Lozenge.s  containing  anesthcsin,  orthoform,  or  coeain, 
slowly  dissolved  in  the  throat,  are  beneficial  (sec  page  270). 

Chronic  caturrh  of  the  pharynx  Is  nsimlly  a  manifestation  of 
inflammatory'  processes  of  the  nose  and  the  nasopharyngeal  space, 
in  either  the  chronic  or  atrophic  form,  or  in  both  combined,  and 
usiuilly  affects  the  posterior  and  lateral  parts  of  the  pharynx. 
Excessive  smoking,  vitiate<l  air,  and  slwrp  Irritating  food  or  bever- 
ages may  likewise  lead  to  chronic  catarrh.    The  sjTnptoms  consist 
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of  nti  unplcusunt  scrntoliin^;  sensation,  ai-cumulation  of  mucus,  and 
alinht  pain  in  the  pli«r>iix. 

Treatment.— Nasal  ratarrli  demands  attention.  Smoking  and 
the  i>raitlurig  of  vitiated  air  are  to  be  prohibited.  Ixicul  application 
of  l(Vper-<'eiit.  silver  nitrate  or  glycerin  io«lid  (itKiiii  I,  puta.'^iuni 
iodid  1 ,  glj'eerin  20)  is  indicated,  as  well  as  the  use  of  suitable 
(tarfiles  and  iiihnlniits. 

FoUicuUr  Tonsillitis.— Follicular  tonsillitis  is  an  infectious  dis- 
ease and  runs  a  teiirilc  rmirst.  It  often  begins  with  chills,  and  is 
characterized  by  ul<(Tims  depusits  in  which  the  follicles  are  lilled 
with  caseous  cure,s  which  often  resemble  diphtheritic  or  scarlatinal 
angina.    In  must  rn.-ve.s  both  tonsjls  are  affected. 

Twatmeot.  —  When  there  is  fever  the  patient  is  put  to  bed. 
Fluid  diet.  Priesanit?.  or  ice  compresses  arouml  the  neck,  and  cold 
baths  arc  indicated.  (largling  with  antiseptic  fluids  serves  to 
dean  and  irrigate  the  tonsils.  Severe  headache  may  be  r^dievcd 
by  acetylsalicylic  acid  and  pvTamidnn.  Some  autliors  recommend 
Iniuiction  of  the  glandular  region  with  Crcd^-'s  silver  ointment 
(colliirgol  I.     Between  the  attacks  the  toii.'itis  shouki  be  eiuioU-ated. 

PareochTnutous  Tonsillitis,  SuppuratlTe  Tonsillitis,  ot  Quinsy.— 
This  diseiLse  oieurs  as  an  acute  alTection,  with  the  formation  of  n 
tonsi  1 1 ary  abscess  which  is  usually  unilateral.  It  is  associated  with 
high  fever  and  often  with  considerable  disturbance  of  the  gt-nerul 
condition,  severe  pain,  and  greatly  impeded  deglutition. 

Tr«ato»ent.— The  patient  is  put  to  bed,  given  small  lumps  of  ice 
to  swallow,  and  encouragwl  to  gargle  the  throat.  Ice  compresses 
arc  app]ie<l.  Morphin  may  be  administere*!  when  tlie  pains  are 
vefj-  severe.  Unless  the  absecs.s  perft>rates  siwntaueously,  it  should 
be  promptly  incised;  the  tonsils  are  painted  with  cocain  solution 
and  an  incision  one  or  two  centimeters  deep  is  made,  parallel  to  the 
teeth,  toward  the  swelling.  If,  as  may  huppeu.  the  knife  doe,'*  not 
find  the  abscess,  the  latter  will  often  perforate  spontaneously'  with- 
out further  assistance.  After  the  pus  has  been  evacuated  the  mouth 
should  be  frequently  rinsed  witli  boric  acid  solution,  chamomile  tea, 
or  peroxid  of  hydrogen. 

Chronic  Tonsillitis.- Chronic  tonsillitis  may  develop  from  the 
■cute  form,  but  it  also  occiu-s  without  any  previous  acute  inflam- 
nation.  It  is  ciuiracterized  hy  the  fuel  tliat  it  causes  little  com- 
plaint,  but  that  nevertlieless  the  tonsils  persistently  contain  puru- 
lent aikd  caseous  cores  in  the  cr\-pts.  These  cores  arc  often  the 
source  of  rheumatic  and  septic  affwtions,  hence  the  importance  of 
examining  the  tonsils  earcfidly  in  cases  of  recurring  articiiUr 
rheumatism. endocarditis,  and  similar  alTeetions.  In  most  of  these 
cases,  when  the  tonsils  are  affected  ihcy  will  have  to  be  enucleated. 

Hnwrtrophy  of  the  Tonsils.— Many  individuals,  especially  chil- 
dren, suffer  from  hyjxrlniphy  of  the  fauciul  tonsils.  The  cnliirge- 
racnt  may  give  rise  to  more  or  less  discomfort,  especially  by 
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impeding  the  nasal  inspiration  and  favoring  the  development  of 
acute  and  chronic  angina.  It  is  advisable,  therefore,  to  enucleate 
greatly  enlarged  tonsils.  Pure  air,  sea  air,  saline  baths,  arsenic, 
iron  and  iodin  often  have  a  favorable  effect  upon  the  adenoid 
vegetations  of  the  nasopharynx  and  hypertrophied  tonsils,  especially 
in  children. 

Betropbaryncul  Abscess. — ^These  abscesses  are  ^tuated  in  front 
of  the  spinal  coliunn,  and  are  attended  with  violent  pains  and,  in 
advanced  stages,  with  considerable  dyspnea.  They  are  the  cause 
of  the  well-known  typical  position  of  the  head,  and  can  be  palpated 
with  the  finger.  They  are  exceedingly  dangerous,  as  they  may 
lead  to  edema  of  the  glottis. 

Treatment. — ^The  abscess  is  opened  early  by  a  longitudinal 
incision,  preferably  without  anesthesia,  with  the  head  hanging 
down  to  prevent  the  aspiration  of  pus.  Large  abscesses  which  are 
situated  toward  the  side  of  the  throat  may  be  incised  and  drained 
from  without. 

Tnbercoloos  Abscess. — Tuberculous  gravitation  abscess  originates 
from  necrosis  of  the  vertebrse  and  may  occur  in  the  pharynx.  The 
treatment  consists  in  evacuation  by  incision  from  without  and 
iodoform  injections. 


CHAPTER  XVI. 
DISEASES  OF  THE  KSOI'HAGUS. 


_  AccoilDlNG  (o  gt-niTuI  uccvplntion,  the  esophagus  is  a  musculo- 
ibranous  cannl  boiiii'led  Miperioriy  bj-  the  crioiul  oiirtiJogc. 
_llis  oariilafcc  ami  the  a<ijoiiiing  part  of  the  esonhnKU»  arc 
movublc  upwnnl  and  dowHwiml,  esijeeially  when  the  head  is 
stronclv'  flexed  forward  or  backward.  The  lower  en<!  of  the 
esrqthagtis  fuse^  with  the  cardia  without  any  distinct  deioarcatioti. 
Tlie  ph>'siolo^ir  position  of  the  cardia  is  between  the  ninth  and 
eleventh  dorsal  vertebra-.  Thus  it  fullows  tliat  the  position  of 
ilie  lower  end  of  the  eHoi»hairus  depends  upon  the  position  of  the 
eanlin,  perhaps  alwt  that  iif  the  <liaphrnfnu,  whieh  in  tJic  new-bom 
lies  eoinpiiratively  lii|j;h  juid  in  idder  persons  lower. 

The  esophaRUS  is  divided  into  a  eervieal,  u  ihoraeie  and  an 
ubdominul  section;  it  is  opportune  also  to  distin)futsh  between 
the  >npra-  and  infra-bif  urea  ted  parts — the  parts  nlxive  and  below 
ihc  btfureHlion  of  the  trachea,  Tukiti^  into  considerutiun  the 
movaliiliiy  and  changing  altitude  of  the  proximal  and  distal  ends 
uf  the  esophagus,  the  average  length  of  this  organ  may  lie  taken  at 
abciitt  25  eiiitimeters  {S  inches)  in  the  male,  somi-wlmt  less  in 
ibe  female.  The  ilistanee  from  the  upper  ineisor  teeth  to  the 
crieoid  cartilage  is  15  centimeters,  from  the  teeth  to  the  canlia  about 
W  eentimeteTS,  The  rervital  section  of  the  esopliagus  meuHures 
about  5  centimeters,  the  thoraeic  18  centimeters,  and  the  abiloinituil 
2  (Tiitimetem.  The  distantv  from  the  teeth  to  the  cnisstng  point 
Ix'tween  esophagus  and  left  hron<-hus  is  '2'-i  centimeters.  'I'lic  supra- 
hifurcalCfl  part  of  the  esophagus  is  from  10  to  10.5  centimeters  in 
length. 

The  upper  end  of  the  csupliageal  lumen  is  eluseil  by  a  ftphinctw, 
mid  opens  but  slightly  even  imder  exftggernle<l  in^iraiion.  Tliis 
sphincterie  demnrcalion  iK'tween  tlie  pharjnx  ami  the  eaophapus 
b  called  tlH'  OS  of  the  csophngiis.  The  e.sophageul  walls  approudi 
each  other  in  the  eervieal  section,  while  in  the  infrabif  urea  ted 
wetion  there  is  an  ojien  lumen.  Owing  to  compression  of  the 
mus(^e  fibers  of  the  lUiipliragm  around  the  esophagus,  the  lumen 
is  changed  where  the  diaphragm  is  traversed.  This  change  con- 
sists either  in  a  diagonal  fissure — right  posterior  to  left  anterior — 
or  in  a  stellate  opening.  The  eardia,  when  at  rest,  shows  moderate 
tonie  eontraeti<m  inul  is  closed.  The  esophageal  lumen  is  not  of 
uniform  width.  It  is  narrower  at  the  cricoid  cartilage,  the  aorta, 
tlie  bifurration.  and  the  diaphragm. 
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Tht'  csophaguii  is  a  ralher  thiok-wallwl  muscular  tube,  invested 
witli  II  thick,  coarse  layer  of  pavement  qjitliclimn.  It  ia  rather 
poor  in  glands  and  lymph  follicles,  in  contraili^tinrtion  to  the  com- 
plicated atructure  of  the  Kastro-iiitcsiinal  canal. 

De^utltion  Sounds. — The  two  <ioglutitiun  soinid^  important  to 
the  clinician  were  dcscrihed  by  McltKer  ihiriy  years  ago.  They 
can  be  distinctly  heard  with  a  siethoacitpe  to  the  left  of  the  xiphoid 
proccas.  The  first,  or  squirting  sound,  can  be  heard  at  the  very 
beginning  of  the  act  of  deglutition.  It  is  a  short,  loud  sound  and 
indicates  the  alwenceot  the  tonus  of  the  cardia.  The  second,  or 
pressing  soimd,  can  he  heard  in  normal  ca,ses  six  or  seven  seconds 
after  the  first  sound.  It  indicates  the  passage  of  the  swallowed 
fluid  through  the  cardia  when  the  latter  is  in  a  normal  state  of 
tonus;  it  is  loud  and  long.  These  sounds  assist  in  determining  the 
permeability  of  the  esophagus.  In  stricture  or  ohstrucliim  the 
second  sound  is  delayed  or  absent. 

INSTRUMENTAL  EXAMINATION. 

Esophageal  Bougrie. — The  esophageal  bougie  is  of  great  value  in 
the  diagnosis  of  diseases  of  the  esophagus,  revealing  the  exi.'-tence 
of  obstruction  due  to  a  pocket,  narrownng  of  the  tube,  or  the  pres- 
ence of  a  foreign  body.  Before  using  tlie  stiff  sound,  the  much 
sfifer  soft-rubber  stomach  tube  slnuild  be  employed.  Should  there 
bean  obstruction,  its  charBCter  can  bebeslasreriaine<l  by  exploring 
the  esophagus  with  the  olive-pointed  esophageal  bougie,  a  flexible 
whalebone  slmft  with  a  screw  at  its  ilistal  end  to  which  a  metal 
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Fig.   Oil. — OUv^pQiDtod  enophiMlcnl  huuicic^. 


or  ivory  bougie  of  suitable  size  is  attached  (Fig,  Go).  The  largest 
size  is  usnl  first.  With  the  instrmiient  in  the  right  hand,  the 
olivary  end  is  guidwl  carefully  back  into  the  esophagus.  When 
resistance,  other  tlian  at  the  cricoid  cartilage,  is  encountered,  the 
shaft  is  to  be  marked  at  the  incisor  teeth  with  the  finger  of  the 
left  hand,  for  locating  the  obstruction  on  witlidrawal.  Smaller 
olive  points  are  then  cmplovx-d  until  one  is  fouml  which  will  pass 
the  ob.>«tnicti<in.  Much  force  should  never  be  exerted,  as  there  is 
always  danger  of  perforation.  In  ease  of  obstruction  at  the  cricoid 
cartilage  the  patient  should  be  asked  to  swallow,  and  during  tlie 
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the  boii^e  will  «uily  slip  through  Ute  esophagus  into  the 
arh. 
Esophacoscope  and  G&atroscopa.— Siiicc  Mikulicz  in  1881  em- 
ployed a  long  siraight  metal  tube  with  a  light  at  the  distal  end  to 
explore  the  esophagus  and  stomach,  great  progress  has  been  made 
ill  botli  esopliagusciipy  and  gastroscopy.  Many  instruments  have 
been  devisc<i^by  Killian,  Rosenheim,  Kraus,  Cioltatcin,  Kuttiier, 
Kclling  and  Glucckaman  abroad,  and  Einhorn,  Jackson,  Plummer, 
I^rehe  and  Janeway  in  this  eountry.  All  hrtve  added  mo<^lificatinn8, 
but  (he  principle  of  th<;  esophagoseopc  has  remained  the  same. 

'Hie  great  value  of  the  e^wphagoscope  lies  in  the  fact  that  with 
ils  aid  the  physician  is  able  to  see  with  the  naked  eye  all  parts  of 
the  esophagus  down  to  the  stomach.  Not  only  has  this  method  of 
direct  visual  inspei-lioii  assisted  greatly  in  diagnosis,  but  it  is  of 
material  aid  in  treatment,  as  in  the  use  of  special  forceps  for  the 
removal  of  foreign  bodies,  the  application  of  drugs  to  ulcerated 
siirfacea,  curettes  for  the  removal  of  sections  for  microscopic  exami- 
uation,  and  lens  attachments  for  photographing  pathologic  lesions. 
The  best  csophuguscopc  is  that  of  Killinn,  with  Bniniiig's  handle 
lamp.  Uecenily  William  Ilill,  of  l^ndon,  has  modified  Killian's 
instrument,  making  an  esophago-gastroscope  by  atlding  a  plane 
glass  window  at  the  proximal  end,  together  with  a  faucet  for 
attaching  a  rubber  bulb  fop  purposes  of  inflation,  as  in  the  case 
of  the  pneumatic  sigmoidoscope  (Figs.  GO  and  67).  By  means  of 
this  one  instrument  the  esophagus  is  examined  by  direct  vision, 
uiid  examination  of  the  stomach  by  indirect  vision  is  materially 
assisted  (by  inflation).  The  Hill  instrument  is  n  straight,  rigid 
tube  which  can  be  easily  passed  under  direct  vision  through  the 
esophagus  into  the  stomach.  When  the  stomach  is  to  be  examinc^l, 
an  optical  tube  is  inserted  tlirougli  the  esophagoscope  and  tlic 
stomach  ts  inflated  with  air. 

("ore  ami  a  working  knowkilge  of  the  anatomy  and  pathologj.- 
cif  ihc  parts  with  which  the  rsophagoscopc  must  come  in  contact 
are,  of  course,  necessary  in  the  use  of  this  instrumeut,  the  expert 
manipulation  of  which  can  only  be  acquired  by  experience. 

When  the  csophagoscopc  is  to  be  introduced,  the  patient,  sitting 
on  a  tow  stoof,  with  somcime  in  a  chtiir  beside  him  supporting  his 
Iwck,  throws  his  chest  somewhat  forward  and  his  head  as  far  back 
as  possible.  Ily  this  means  the  mouth ,  pharj'nx  and  esophagus  are 
brought  into  line.  The  pliarjTix  is  thoroughly  aucsthetixed  with 
a  10-perH?ent.  solution  of  eocain;  the  patient  is  instructed  not  to 
iwnlliiw  immediately  after  the  applications  are  made.  The  esopha- 
geal bougie,  exteiKling  about  six  inches  beyond  the  end  of  the 
caophagoscope,  ia  introduced  with  it,  the  patient's  head  being 
dropped  forwanl.  As  soon  as  the  tip  of  the  bougie  jiasses  over  the 
optglaitis,  the  patient  is  instructed  to  throw  his  head  back  as  far 
■s  possible,  and  the  instruments  are  slowly  thrust  downward 
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mitil  lliv  end  of  tlic  esoplmguscupc  is  frit  tu  pass  over  t)i<*  cricowl 
cariilap-'.  This  >icii)%atii>n  in  a  very  rlefinite  one  to  the  npcralor. 
Th(!  bougie  is  theu  slowly  rcmuvwi,  while  thv  csophugoscopc  is 
helii  in  po^iitinn.  By  mennHof  the  [iKiiiinn  liaiuUc  lamp  the  light 
is  then  Oirown  into  the  psnphaRos(.-opc,  the  further  progress  of 
wliiili  is  uii<i(T  the  constant  guiilaiice  of  the  eye.  In  lliis  mntmer 
tJicre  is  practically  no  dnnger  from  the  iniroductioii. 

Before  inspecting  the  stomach,  luiless  no  food  haa  lieen  taken 
for  ten  hours  previoualy,  it  is  necessarj'  to  resort  to  lavage. 


Pmi.  S6.— D>DphB«ascD|ic.     (llJlL] 


Fra.  ST.— GttitTOHoiKi.    (Hill.) 


Wlicii  passing  the  inner  optienl  tuhc  ihrmigli  the  esophageal 
tulw.  inflation  should  hegiii  hcforc  the  end  of  the  iinier  tube  renches 
the  stomach,  to  prevent  soiling  the  lamp  imd  window  of  the  i»eri- 
si-o|M-,  which  woulrl  olwcnrc  (he  vision.  The  wlmk-  mucous  mem- 
brane of  the  stomach,  including  the  pylorus,  can  l»e  easily  inspected. 
With  u  fully  inflated  stumaeli  the  rugieand  convolutions  of  the 
mucosa  almost  entirely  disappear,  except  in  cases  of  chronic 
(alcoholic)  gastritis.  Kngorgwl  veins  fonii  a  prominent  feature 
in  portal  obstruction.  Malignant  growths,  multiple  hemorrhagic 
erosions,  definite  chronic  pi-piic  ulcers,  liour-glass  contractions  and 
pyloric  stenosis  can  be  readily  recognised.  Rigidity  and  limited 
tliickcning  of  the  stomach  wall  vi  suggestive  of  beginning  careinoma. 


ISVLAMidATiON  OF  TUB  ESOPHAGUS 


353 


INFLAMMATION  OF  THE  ESOPHAGUS. 

Acute  Esoph&ffitis.—  Simple  aeaic  (.-atarrhal  mflaininatioii  uf 
the  csopliagus  L4  cati^wl  l>^'  merhaniral,  chemicnl  and  thermic 
irritAtioits.  lit  rnrc  cases  catarrh  of  the  pharyox  and  stouiHch 
may  spread  lo  the  eso])hiigiis,  and  in  e<[ually  rare  raster  acute 
l)r<)nchiti»  and  larjtiptis  may  be  complicated  by  csophagitis. 
Sometimes  the  latter  is  associated  with  acute  infectious  diseases 
(uteojslcs,  scarlet  fcwr,  t>'phoid,  variola).  In  acute  catarrh  there 
is  more  or  less  pronounctHl  hyperemia  of  the  mucous  meinbrane, 
with  loosctiing  ami  desquamation  nf  tJie  rimuleii  epithelium. 
Occasioiiully  tlte  swulk-ii  glaiuUets  of  the  mucosa  protrude  in  tlie 
form  (A  follicles  which  may  lead  to  alight  superficial  ulceration 
(esnphn^itis  follicularis). 

Symptoms.— Probably  acute  esopha^itia  ocnirs  oftener  than  it 
is  <liu|;tK>M-d.  for  the  reason  that  the  s>*mpt»ms  are  obscured  or 
the  neighboring  organs  are  invoh'ed,  enstiroiidiiig  the  esophageal 
affectioo.  In  pronounced  esophagitis  there  are  distinct  piercing 
pains  whieh  may  assume  an  iiitens<'Iy  prt^ssing  and  burning  char- 
acter, interfering  with  or  entirely  preventing  llic  swallowing  of 
food,  particularly  solid  foutl.  Even  when  the  patient  is  at  rest 
there  b  a  dull  pain  deep  in  the  chest,  behind  the  sternum.  There 
is  often  ccHisiderablc  thirst,  less  often  moderate  fever.  A  high 
degree  of  inflammation  is  often  acooiDpunied  by  a  slim\',  tough 
secretion,  and  in  serious  cases  the  foo<l  is  brought  up  at  once  after 
entering  tJie  esophagus.  The  atTection  may  also  be  asswiateil 
with  serious  general  itervous  manifestations  and  a  .sensation  of 
eonsidcrable  angina.  Patients  are  anxious  to  avoid  any  movements 
of  tlie  heail.  Pressure  upon  the  sternum,  palpation  of  the  dorsal 
vcrtebne,  and  movements  of  the  body  may  be  extremely  painful. 
IntroHucli(Mi  of  the  siMinil  into  the  e.'Mpliagus  is  always  verj-  painful 
ID  these  cases  and  may  cause  spa.sm  of  that  organ.  View«t  with 
the  esophagoscope,  the  mucous  tni^nbrane  appears  swollen  and 
relaxeti,  the  vessels  being  injected. 

Tr«»tm«iit.— If  the  atfiTtion  can  lie  traceil  to  a  definite  cause, 
the  latter  must  be  treated.  For  the  inflammation  and  thirst, 
iced  milk  and  small  pieces  of  ice  are  athiiiiiistered.  In  grave  eases 
foiat  sliould  not  be  given  by  mouth,  reitnl  nlimenlation  being 
resorted  to;  gradually  liquid  and  semisolid  fo<xla  are  allon-ed, 
until  by  defrees  normal  diet  is  resume<l.  Hut  cataplasms  are 
applied  to  the  neck,  chest,  and  along  the  spine;  drj'  heat  applied 
by  hot-water  Iwttlfs  or  thermophcHes  often  rentiers  good  service. 
Mustard  diiugh  siiiapLsins  or  capsicum  plasters  are  ap]ilie<l  bi^tween 
the  slmulder-blades.  Small  doees  of  morpliin  arc  injected  subcti- 
laneously  to  relieve  pain  ftild  rea.'eiire  the  patient. 

Cfaronic  Esopha^tis.  -Chronic  esophagitis  develops  but  rarely 
bom  the  acute  form.    If,  liowe\'er,  tlte  irritation  which  causes 
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acute  pflnphngltiii  repents  it>«'lf  nften,  it  may  leiid  to  the  chronic 
form,  or  to  chronic  phar>'ngitis  and  rhroiiic  ji^astriti;).  An  unjioi^ 
buit  r6le  is  plnyexJ  by  the  misuse  uf  iilcohul  and  tobacvu,  so  that 
die  affection  is  most  frequently  fnnnd  in  elderly  men.  li  mayj 
also  lie  du*  to  persistont  venous  stasis  in  cardiac  and  pulmonary' 
diseases,  or  it  may  occur  as  a  eompUeation  witli  other  esophageal 
uffe^^'lions,  partioulariy  in  Htcnosb  when  food  remnants  become 
stagnant  for  a  long  lime.  Clmwiic  affections  of  the  stomach,  in 
which  acid  and  fennnuinp  masses  arc  often  vomited,  lead  to 
chronic  catarrh  of  the  e*iphagus. 

Srmptoms.  -PathoIoKifally,  there  are  venous  lij-peremia,  uneven 
tliickf  n!n^  uf  the  epithcliuin,  and  considerable  secretion  of  mucus. 
Wicn  the  affection  has  persisted  for  several  years,  there  may  be 
con.'*iiIerablc  hyperplasia  of  the  mucous  and  muscular  tissue. 
Polypoid  ami  papillary  prolj  feral  ion  s  of  llie  muomis  membrane  arc 
not  rare.  In  other  cases  the  affection  causes  but  slight  sjinptoms. 
In  pronounced  uuws  pain  and  pressurtr  attend  the  act  of  swallowing. 
The  principal  sj-mptoms  are  referable  to  the  upptir  third  of  the 
eaopliagUM,  the  walla  here  being  in  contact  with  each  other.    Often, 
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when  there  is  great  sensitiveness,  the  food  is  brought  up,  perhaps 
with  an  odnii.\ture  of  blood.  Lif|ui<l  food  can  always  be  better 
swallowed  than  solid.  To  establish  the  diagnosis,  it  is  necessary 
to  resort  to  the  bougie  and  esrtphag".''coi>e.  Tlie  mucous  membrane, 
as  seen  through  the  latter,  is  of  a  whitish  cloudiness,  or  swollen 
and  dark  red,  covered  with  «  tough  mucous  secretion.  The  bougie 
is  introduced  to  ascertain  whether  or  not  there  is  stricture. 

Treatment. — The  use  of  tobacco  and  alc<ihoI  must  be  restricted. 
When  tin-  sv-mptiiuis  are  tpiite  severe  the  ftHKl  should  be  soft, 
pappy  and  bland,  and  of  mediiuu  temperature.  The  ingestion  of 
good  olive  oil  or  sweet  almond  oil  before  partaking  of  food  will 
facilitate  the  passage  of  the  latter.  Patients  should  Iwrware  of 
eontracling  colds.  Skin  irritation  applied  to  the  sternum  and 
spinal  column  (sinaj^isms,  tincture  of  i^xlln),  or  hot  foot-baths,  have 
sometimes  a  favorable  etTect.  lA>cal  treatment  is  usually  super- 
fluous.  When  the  pain  is  considerable,  cocain  0.U1  (Jm.  i\  grain), 
anesihesin  or  orthoform  tablets  may  be  taken;  or  etpiivalent 
medication  may  be  introduced  hy  means  of  Rosenheim's  esopha- 
geal 3,\Tinge  (Fig.  OS),  This  sjTingc  holds  1  to  1.5  Cc.  (15  to  25 
minims)  of  iluid,  and  is  provided  witli  a  long  hard-rubber 
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which  may  be  bent  when  heated.  Cncnm  sotutlons  (3  to  10  per 
rent,),  em-ain  (.'i  to  T)  per  eent.)  or  silver  nitrate  (1  to  .1  per  ceut.) 
may  be  injected  into  the  esophaguit,  the  syringe  h&ag  long  enough 
10  reach  the  t-jirdiu.  Another  meihoil  of  intnxlticing  antipWopstic 
mediratioii  into  the  e^iphaKU!'  has  l>een  de\-iscd  by  Uosenheim; 
n  soft-rubber  stomach  tube  is  covered  with  a  paste  that  js  rigid 
when  cold,  but  is  dissolved  by  the  body  heat.  Such  pastes  are  the 
following: 

q— Aoidi  t«niuoi 0|15-0|5 

Olei  thwbronwtu   ....  100 

Mtaoe. 
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The  tube  U  intixxJuced  down  to  theeardia  and  allowi-d  to  remain 
ill  position  for  about  five  minutes,  by  wliieli  time  tlie  paste  has 
4iis>olvi-<l  iiiid  acts  inuncdiately  upon  tlie  mucoii-s  membrane. 

EzfoliirtiTe  Esophagitis. — This  affection  is  an  extreme  exaggera- 
tion of  acute  esop)ia);ltis.  inasmuch  a»  the  tendency  to  desqiianrntioi) 
of  the  epitheUum  ii.-.^nnie-s  sucli  an  extreme  deprt'c  that  large  flake» 
of  membrane  become  detached;  these  arc  often  csijcllcd  in  tubidar 
pieces.  All  exudate  fonna  beneatli  the  injured  epitheliiuii,  the  latter 
being  raised  and  detached  as  soon  as  ttiere  i.i  sufficient  cxtraneoii-s 
(«usc.  Before  the  membrane  is  definitely  expi-Ued  there  may  be 
a  temporary  stenosis  of  the  tumeii  aceumpauicJ  by  considerable 
d^'sphagia.  The  diagnosis  of  this  affection  cannot  be  made  imtU 
the  tnembrune  has  desquamated. 

Treatment.— 'I'lie  treatment  is  the  same  as  that  of  acute  esoph*- 
guis.  The  tiac  of  the  bougie  is  not  advisable,  owing  to  the  danger 
of  perfuration  or  tcariii;;  off  pieces  of  epithelium. 

fihriootis  EsopbAgitis. — Necrotic  fibrinous  inflammation  of  the 

iphugcal  mucosa  develops  aecorwjarily  in  grave  general  allcciions 
'sepsis,  ^itriola,  cholera,  typhoid,  scarlatina,  meush-s,  tul>ereulosis, 
intestinal  diseases  of  cliildren)-  The  diiucal  man ife.ita lions  of  this 
aSeetion  arc  usually  so  veiled  hy  the  general  affection  as  to  be 
completely  overhxiked,  especially  if  there  is  a  simultaneous  affec- 
tion of  the  tonsils,  pharynx  or  larynx.  Hemorrhages  from  the 
rmphagus  and  expulsion  of  membranous  shreds  may  point  to  the 
nature  of  the  disease.  The  fibrinous  itiffauunation  may  lead  to 
«(tt9)«\'e  ulceration,  and  consequently  to  gradtial  constriction  of 
the  esophagus  after  the  affection  has  run  its  course.  The  prog- 
nosis is  alwa,\'s  seriuus. 

Treatment.  The  treatment  is  directed  toward  the  primary  dis- 
ea?f.  For  the  local  lesion  it  is  symptomatic  aii<l  expectant,  jti.st 
like  that  of  simple  esopliajcitis-  The  use  of  bougies  or  sounds  is 
not  pennitted  un<k'r  any  circumstances. 
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Phl«cmoilous  Esophagitis.— This  disease,  which  is  a  rare  one, 
may  nssuinc  cither  ihc  circiimsprihcd  or  the  difTuse  fonii.  Itiimy 
originate  from  simple  acute  nr  fuliicular  csopha^iiis,  diphtheritic 
caopha^iti^,  injuries  inOietcd  by  ^umU  or  fwrcigii  bodies,  ur  llie 
spreading  of  phlcpiionoiis  processes  in  the  stnmaeh  and  phar^iix; 
or  from  without  by  [x-rforation  of  pcri-csuphngcul  pus  foci,  glaiulu- 
lar  absc;C3se3,  i)eri(lioiidril is,  caseous  l.Ninph  ghiiids,  or  wnehral 
pathologic  processes,  into  the  external  layers  of  the  esophagus.  In 
these  latter  cases  tlic  process  dilTuses  in  the  suhmucusa  and  per- 
forates through  the  mucosa  into  th«  esophageal  himen. 

I'hiegiiionoiis  csophagitis  begins  as  a  suppurative  inflummatioii 
of  the  submueosa,  wiili  destruction  (if  the  tis.iiie,  ami  circumscrihed 
or  very  extensive  cnlleelions  of  pus  under  the  mu(x>tis  membrane. 
The  undermined  muoosu  may  tlu-n  be  pushed  into  tlie  lumen  of 
the  esopliagus  to  snch  an  extent  as  to  cause  a  constriction.  Shnukl 
the  pus  perforate  into  the  esophageal  lumen,  this  may  lead  to 
healing.  It  may  also  lend  to  fistuliir  rlcfects  resembling  tliwr- 
tieiilii,  wliicli,  however,  will  not  cause  any  particular  disturbance. 
Perforation  through  the  musculnris  of  the  esophagus  into  the 
inerliustinum  or  the  thoracic  cavities  does  not  easily  occur. 

Aside  from  grave  injury  to  the  g»iicral  condition,  there  arc 
fever,  dysphagia,  and  <icc«sionnily  chill,  in  many  cases  nausea 
nnd  dyspnea.  The  circumscribwl  phlegmons  are  prognostically 
favorable. 

Treatment. — The  treatment  may  at  first  be  purely  symptomatic. 
Ice  and  iced  milk  should  be  freely  prescribed;  r^^-ctal  feeding  may 
have  to  be  resorted  to.  Morphin  is  oflcn  iiulispensablc.  If  there 
is  reason  to  snspect  a  phlegmonous  afftction.  the  bougie  m«>'  be 
carefully  introduced  in  order  to  forcibly  o}>eii  any  ix)ssiblc  abscess 
and  evacuate  the  pus.  This  is  a  desirable  prncecding,  since 
spontaneous  rupttirc  is  oflcn  considerably  delayitl.  the  patients 
becoming  in  the  meantime  much  debilitated.  If  at  all  iMJSsibIc 
these  cases  should  be  examined  with  the  csophagoscope,  the  abscess 
ojK-ned  under  guidance  of  the  eyc,  and  any  foreign  body  removed 
as  the  cause  of  the  trouble. 
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Diphtheria.— Diphtheria  of  the  pharynx  and  larynx  may  in  rare 
cases  spread  to  the  esophagus,  althougit  this  organ  possesses  such 
a  degree  of  iimiiunity  toward  diphtheria  that  the  disease  may 
spread  to  the  stomach  without  alTecting  it  at  all.  Diphtheria  of 
tlie  esophagus  maj-  easil,;-  be  overlooked  in  the  ])resencc  of  dipli- 
tlierin  of  the  larynx.  The  sj-mptoms  are  the  same  as  in  non- 
diphtheritic  inflammation  of  the  esophagus. 

Treatm«Bt. — Antidiphtheritic  and  symptomatic. 
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Tariola.^Iti  vaHoIii  mi  cxuiitlK-iii  often  ^k-vclops  on  the  csophafp'sl 
muposa  in  the  form  of  h>i>premic,  iiifiltratc4l,  >^nu)ar  f  ffloreswiicea 
wliid)  nuiy  becomt'  siipiTficiully  ulccnitiw.  Tln-sc  chan){«^  will 
disa{^)ear  with  the  tiisBppearanf«  of  the  original  nfFection. 

SKIN  DISEASES  IN  THE  ESOPHAGUS. 

Pemphigus  and  herpes  zoster  haw  licen  observed  in  the  eiiophafctls 
by  ni^nn  of  tho  i'«iphai;t>»foix*.  Thr  tn'almfiit  coiii^sts  in  non- 
irritnlin);;  liquid  dit-t,  inji^ciioiiAof  <-ooaiii  or  eiiciiiii,  nnd  udminis- 
tration  of  morphin. 

BUEHS  AND  CORROSIONS  OF  THE  ESOPHAODS. 

Bums  of  the  esophagus  may  occur  tiiruugh  stfom  or  hot  liquids 
or  aolids.  h'soplmgeal  burns  due  to  »teatn  are  caused  mostly  by 
boiler  explosions.  ScaMing  and  htirnini;  of  the  c»opha^3  by  hot 
liquids  c-aust's  considcrabk'  swelHiiR  and  reddening  of  the  mucous 
membrane,  wbii-Ii  may  become  detnclie<l  in  shreds.  The  areas 
denuded  of  epithelium  may  slouch,  erode  or  ulcerate.  Aimthcr 
pocssible  sequel  is  consirietioii  of  the  lumen  due  to  scar  formation. 

Corrosion  of  the  esopha^is  wcurs  through  acids,  notably  sul- 
phuric acid,  and  caustic  alkalis,  which  are  swallowed  with  the  inten- 
tion of  poisoning  or  by  accident.  In  Uglil  eases  the  epithelium 
is  destroyed  and  desquamated — an  injiirj'  which  is  easily  remedied, 
In  serious  cases  the  eoiruded  mucosa  becomes  acutely  inflamed 
and  necrotic;  the  necrotic  pnri-s  are  desqiiamateil,  and  there  is 
intense  ulceration  which  may  Ik'  followed  by  a  phlegmon  of  the 
esophagus.  When  the  ulcers  gradually  heal  from  the  margin,  the 
final  result  will  be  extcnsi\'e  sear  formation  and  constriction  of  the 
eaophngus.  In  grave  east's  the  esophageal  wall  becomes  necrotic 
in  all  its  layers  and  is  dianged  to  a  piipp>'  tissue,  leading  itivuriably 
to  death.  The  physinlogically  narrow  regions  of  the  e.'*npliagus  are 
injured  mo«t  by  the  corrosive  fluid. 

Immediately  upon  swallowing  a  corrosive  substance,  a  violent 
bunting  pain  under  the  sternum  is  exi>erieuced,  followeil  by  retch- 
ing of  pappy,  lii-nnirrhiij:if  mjisscs.  Thirst,  fever  and  collapse 
ensue,  tnle^ss  ihc  cmulition  proves  rapidly  faul,  the  pain  grad- 
ually diminishes  after  twenty-four  hours.  After  a  time  deglutition 
lieeiMites  less  painful,  ami  the  injiu-y  may  undergo  healing.  It 
may  l>e  possible  for  a  patient  to  swallow  small  pieces  of  solid  food; 
but  as  soon  as  scars  Itegin  to  form,  the  lumen  is  constricted  and 
swallowing  is  again  interfered  with.  This  undesirable  result 
cannot  be  avontetl  exi-ept  in  light  cases. 

Slati8ti<'H  have  shown  that  more  than  half  the  cases  of  sulphuric 
wid  (wisoiiing  terminate  finally,  and  about  25  per  cent,  of  alkali 
poisoning  cases.     In  more  tlian  nnc-thir<l  of  the  survivors  of  sul- 
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phuric  acid  poisoning,  nml  more  than  yu«-hnlf  of  thi>se  who  sur- 
vive alkali  poisoning,  (jrave  constririions  rpsiili,  Abmit  onc-lhird 
of  the  strietured  c-uscs  di«  as  a  coiistqucnci;  of  the  Mtrictiirts. 

Tre«tmcDat. — In  noid  poi-wning,  magnesia  is  administered  by 
the  tcaspooiiful  in  iced  milk.  In  alkali  poisoninR.  diluted  acetic 
or  citric  acid  is  given  in  icetl  water.  These  remedies  nni.it.  of 
course,  be  ffivcn  immediately  after  the  poisoning,  to  have  a  neutral- 
izing i-IEt'ct.  Otheru'ise  there  id  nothing  but  Hyiuptoinatic  trentnaent 
to  overeomp  tlie  inflammation,  .Mich  as  the  swallowing  of  stnall 
pieces  of  iee,  application  of  ice-bags  to  the  chest  and  neek,  narcotics, 
rectal  feeding,  and  restriction  of  mouth  feeding  to  liquid  food 
Solid  food  is  not  permitted  for  a  long  time,  even  in  favorable 
cases.  When  there  is  considerable  d,\'sphagia  after  the  acute 
manifestations  have  subsided,  the  chest  and  the  spine  are  to  be 
painted  with  tincture  of  iodin;  or  a  mustard  [wultice  may  l>e 
applied.  Xo  instrument  should  be  intr<Mlueed  in  frc-ih  cases  of 
corrosive  esophagitis.  as  long  as  m-crosis  or  fre-sh  ulcerations  are 
present,  which  often  means  for  three  or  four  weeks.  Kpinephrin, 
5  to  10  drops  of  the  IrlOtXI  solution  in  a  teaspoonful  of  water, 
gives  great  relief.    The  stricture  is  to  be  trejitwl  later  (stv  piige  305). 

It  is  not  necessary  to  resort  to  gastrostomy  in  each  case  of  fresli 
corrosion,  although  some  authors  advise  it.  This  opcrntion  becomes 
necessary  when  the  injury  runs  a  chronic  course  and  when  large 
pieces  of  the  esophagus  arc  expelled,  with  the  probability  of  ileep 
ulcerations  and  exteii;^ivv  cicatrization.  Gastrostomy  is  also 
neeessarj'  if,  at  an  early  stage,  acute  swelling  causes  complete 
occlusion  of  the  esophagus,  or  when  the  formation  of  peri-esophageal 
abscesses  is  suspected.  !n  lhe.se  cases  the  stomach  fistula  is 
neeessarj',  that  the  strength  of  the  patient  may  lie  maintained  and 
the  esophagiLi  spared. 

DLCERS  OF  THE  ESOPHAGUS. 

QaJMrrenoos  Ulcers.— tJaugrenous  processes  in  the  neighborhood 
of  the  e-sophagus  (pulmonary  gangrene,  noma,  gangrene  of  the 
tonsils)  may  spread  to  the  esophagus  and  cause  gra\-c  destruction, 
but  this  is  a  rare  occurrence. 

(langreiioiis  ulcers  may  also  be  due  to  pressure  upon  the  esophagus 
from  within  or  witliout.  Iinpaded  foreign  bodies  may  render 
the  mucous  membrane  and  the  deeper  layers  necrotic  by  persis- 
tent pressure;  permanent  sounds  niay  exert  a  similar  effect;  ulcers 
or  aneurv-.tms  may  cause  circu!n.scribe<l  giuigrene  by  pressure  upon 
the  esophageal  wall  from  without. 

Decubital  Ulcers.— Decubital  ulcers  are  caused  in  the  esophagus 
in  the  same  manner  as  in  any  other  part  of  the  bo<Iy  when,  aside 
from  any  local  circulatory  impediment,  there  is  a  tendency  to  the 
formation  of  such  ulcers.    Such  a  tendency  may  be  due  to  old 
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age,  general  atTection»  (infections  disenses),  or  neurotic  ufTections. 
GetwnJly  speukiiig,  thcrr  is  only  one  poiiu  in  the  eHnphft^iiH,  cw 
rather  in  the  lower  part  of  the  pharynx,  which  inclini's  to  the 
formation  of  these  ulccra,  and  lliat  is  at  the  cricoid  cartilage.  In 
patients  suffering  from  a  svrious  diiicase,  or  who  arc  bed-ridden, 
Hi  well  as  in  cases  of  senility,  the  broad,  thick  part  of  the  cricoid 
cartilage  lies  directly  upon  the  posterior  pharyngeal  wall,  especially 
when  the  body  is  in  the  Iiori/ontnl  position.  This  persistent 
pressure  causes  a  decubital  ulcer  of  the  mucosa  just  at  the  point 
where  it  covers  the  cricoid  eartilage,  and  luiothcp  one  precisely 
opposite  on  che  mucosa  of  the  posterior  phar^nReal  wall — the 
latter  bdng,  to  a  certain  extent,  a  counter-product  of  the  ulcer 
of  the  cricoid  oartilatic.  These  ulcers  occur  only  in  the  last  few 
days  or  weeks  of  life,  and  therefore  do  not  involve  the  question  of 
treatment. 

Toberctdoos  tllMra. — EsophaRcal  tuberculosis  occurs  as  a  con- 
comitant manifestation  of  grave  tulwrcutosis  in  other  orgnnB. 
I'suuHy  there  arc  superficial  uIccts  of  various  sizes,  with  either 
a  smooth  or  a  rough  base.  On  this  ulcerous  base,  at  the  margins, 
or  in  the  neighborhood  of  the  idccrs,  characteristic  tubercles  can 
be  seen  undcriiciktli  the  epithelium  which  as  yet  is  intact.  The 
affection  is  probably  due  in  most  eases  to  perforation  of  caseous 
IjTiiph  glands  into  tiic  esophagus.  It  certainly  is  possible,  by  way 
of  exception,  for  tuberculous  sputum  to  cause  the  infe-ctiou,  espe- 
cially when  the  mucosa  is  already  iniurc<l  from  other  causes.  The 
disease  may  run  it3  course  without  causing  any  symptoms,  but, 
on  the  other  hand,  it  may  give  rise  to  pains  and  dysphagia.  There 
is  also  a  possibility  of  esophageal  stricture  developing  in  the  course 
of  the  diseuse.  The  dinfiiioi<h  can  Ije  made  with  the  esophagoscope 
{see  page  ;jo2.  Figs.  liG  and  67).  The  prognotis,  as  »  mutter  of 
course,  is  unfavorable. 

Trsatment.^ — Treatment  is  purely  sjTOptomntic  and  consists  in 
injections  of  a  3-  to  lO-per-cent  cocain  solution  with  the  esopha- 
geal sjTinge  (Tig.  OS)  prior  to  the  ingestion  of  food;  or  the  admin- 
istration of  oil,  or  of  ancsthcsin.  orthofonn.  or  bismuth  subnitrate 
in  w«u-r,  before  eating.  The  food  should  be  liquid,  pappy  and 
non-irritatinc. 

Bjrphilitic  Ulcers. — It  is  an  established  fact  that,  in  the  tertiarj" 
period  of  acquired  syphilis,  submucous  gummalu  and  <lilTuse  ulcerat* 
ing  sj-philitic  infiltrHtions  wcur,  in  rare  cases,  in  the  esophagus. 
The  gummata  may  either  ulcerate  or  shrink  to  fibers.  Congenita) 
sj'philis,  loo,  appears  to  be  capable  of  CAUsing  esophageal  infection. 
It  is  not  yet  certain  whether  the  esophageal  mucosa  maj'  be  affected 
in  the  secondary  stage,  llio  symptoms  are  dysphagia  and  painful 
deglutition.  When  the  infiltrates  and  ulcers  heal,  extensix-e  scars 
and  strictures  may  remain. 
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Diacnosb. — ^Tiie  diagnosis  is  hasetl  upon  the  presence  of  oiher 
sypliilitin'  symptoms,  upon  the  re9iilt,'<  of  uiitisypltilitk-  ircatment, 
or,  ocrasionally,  lipon  c^ipliagoscopic  observations.  Tlie  Wasacr- 
mmin  Uvit  u^iHts  in  tlie  diagnosis. 

Treatment.  The  treatment  is  antisyphilitic — iodids,  mercury,  and 
ursphenaiuint-  (see  Chapter  XXVIIl).  If  there  is  any  teiuleney 
to  stricture,  the  use  of  the  sound  is  indirated. 

Feptio  Ulcer,^ — As  u  matter  of  fart,  ulcers  nuiy  occur  in  (lie 
esophagu?  which  entirely  («rrcspon<l  to  the  round  ulcers  of  the 
stonuich.  Thi'  si.*at  of  these  peptic  ulcers  is  in  most  eases  the 
lower  Uiird  of  tJie  esophaguii.  They  are  ransed  by  the  acid  gastric 
juice,  and  otvur  principally  in  persona  witli  hyperacidity,  as  n 
con.'^ecinenee  of  fretinent  eructations  with  regurgitation  of  the  acid 
gastric  contents,  or  from  the  escape  «>f  the  acid  gastric  juice  from 
the  stonmch  into  the  eiiophngu.s  due  to  defective  closure  of  the 
cardia.  They  may  be  single  or  multiple,  or  they  may  occur  simul- 
taneously with  gii^itric  and  duutleiiul  ulcers,  Peptic  esophageal 
ulcers  are  round,  like  ga.strie  idcers,  of  ^-arjing  sixes,  have  smooth 
edges,  contHui  brownish-black  tbsiic  shreds  at  the  base,  mid, 
like  gastric  ulcers,  have  n  teiiftency  to  grow  into  the  deep  parts. 
Such  au  ulc<Tation  may  be  exceedingly  large,  or  it  iiiaj'  grow  aruimd 
the  esophagus  cirrnlarly,  giving  rise  to  pouches  and  valves,  simu- 
lating stenosis.  Aa  a  rule  the  ulcers  tend  to  heal  by  cicatrisa- 
tion. Small  ulcers  hcul  without  any  particular  sequela-,  white 
targe  ones  may  result  in  stricture.  Very  deep  ulcers  may  easily 
cause  adhesions  with  surrounding  parts  and  perforation  into  the 
me<lin»tiiuun,  pleura,  etc.  As  a  mutter  of  course  sueJi  un  ulcer 
may  degenerate  into  a  eareinatna. 

SyiDptoms. — The  chief  s>-niptom  of  the  ulcer  is  pain  in  swallow- 
ing, which  is  usuallj-  felt  at  the  level  of  the  xiphoid  cartilage.  Solid 
food  usually  gives  greater  pain  than  liquid.  There  may  also  be 
pain  after  eating.  Sounding  of  the  esophagus  causes  pain  at  the 
scat  of  the  ulcer.  Sometimes  the  stomach  is  the  seat  of  severe 
pain.  There  is  often  a  tendency  to  pjTosis,  sour  eructation,  and 
vomithig.  lionatcmt^is  and  hemorrhagic  stools  nuiy  occur,  as 
in  gastric  ulcer.  The  ingestion  of  fotxl  may  become  so  difHmlt 
that  the  patients  lose  flesh  rapidly.  I'nder  certain  circumstances 
the  ulcer  is  visible  with  the  cs<tphttgoscope;  otherwise  the  <lingnosis 
is  always  ilifGcult. 

Treatmcnt.^It  is  advisable  for  the  patient  to  forego  eating  for 
a  mimher  of  daj's,  depending  entirely  upon  rectal  fee<iing.  This 
should  be  followol  by  idcer  treatment  according  to  Leiibc  or 
Lenhartz  (see  Chapter  XXV).  This  trealmeul  is  carried  out  aa 
in  gastric  ulcer,  and  includes  absolute  rest  in  bi^.  Hyjx-racidity 
is  energetically  eouiUeracled  by  mineral  waters,  the  adininistration 
of  alkalis,  and  liberal  doses  of  belladonna— 0.01  to  O.OIt  <!m.  (J  to  \ 
grain),     I'ain  is  relieved  l)y  coeain   tablets  0.01   Cim.  (J  grain), 
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^n  in  powder  t»r  tablrts  0.0:j  Gm.  (J  p^in),  or  orthoform 

(ini.  (}  gniin),  or  one  of  thv  last  two  itt  t-onjuni-tion  with 

fbiidnutli.    In  grave  cases,  when  nilier  measures  fail  and  the  patient 

'  IS  losinK  ground  through  lack  of  Uwd,  a  gastrostomy  is  required. 

When,  after  liejtilni;  of  the  ulcer,  tliere  are  sjinptonis  of  stricture, 

the  sound  must  be  regularly  used  (see  page  36^). 


N 


TEOETABLE  AND  ANIMAL  PARASITES. 


Actinomycosts.^Pnrnury  ftctiuonij'costs  of  the  esophagus  is  very 
rare.  The  diagnosis  is  made  witli  the  esophagoscope,  and  is,  of 
course,  eomparutivvly  easy  when  iufeeted  muteriul  ean  be  removed 
fn>m  the  ulc«r. 

Thrush.— Thrush  of  the  esopluigus  occurs  coin]»arativcly  often. 
It  is  the  result  of  direci  sprea<ling  of  a  tlmwh  infection  of  the 
uth  and  fauces  (sec  page  30!))  to  the  esophagus,  where  it  grows 
tly  as  on  the  oral  mucosa,  so  that  the  mycelia  often  extend 
ough  the  mucous  mcuibraue  and  into  the  muscle.  The  in- 
fected areiis  appear  on  the  e»ophageAl  muon;^  either  as  small 
flat  or  Itnnpy  deposits,  or  as  seriated  irregular  plaques  and  mem- 
branes; or  else  the  vegeution  is  so  extensive  that  the  e^«ophagus 
i.4  lined  with  it  for  long  distances  or  throughout  its  entire  length, 
or  it  may  Ik-  filled  with  dense,  compact  thrush  masses  to  such  an 
extent  that  occa.'«ioimlly  tubular  casts  of  the  esophagus  are  expelle<l. 
The  mucosa  untlenieath  the  proliferations  is  inEamed.  After  the 
plaques  have  dcs(|uamntcd,  a  flat  loss  of  substance  rcinnius. 

Es«)phageal  thrush  caiLses  no  sjTnptoms  except  when  markedly 
developed,  and  it  may  be  impossible  to  make  the  iliuguosis  during 
the  jMitient's  lifetime.  Swallowing  is  apt  to  become  difficult  or 
impos:^ble,  especially  in  children.  Since  extensive  development 
occurs  only  in  the  presence  of  grave  general  infections  and  in 

^ diabetics,  the  tiueslion  of  treatment  need  hardly  be  considered. 
Animal  Parasites. — Leccket,  flies,  ascarides  and  wtupa  luive  been 
fotukl  in  the  esophagus.  In  one  case  a  wasp  sting  causc<l  serious 
O^tliagitia.  Occasionally,  the  transversely  striated  nmsculaturc 
i)f  the  esophagus  contains  free  or  encapsnlate<i  trichina  when 
general  trichinosis  is  present  (see  Chapter  LII). 


^ 


STEICTURE  OF  THE  ESOPHAGUS. 


The  various  forms  of  esophageal  strietiu-e  may  be  cl«ssifie<l  us 
(oUgws: 

1.  Stricture  due  to  an  affection  of  the  esophageal  wall  (neoplasms; 
ticatricial  strictures  following  i-orrosions  and  ulcerous  prmx-sses; 
iliviertieula). 

2.  Stricture  iluc  to  occlusion  of  tlic  lumen  (foreign  bodies,  tJinish). 
•I.  Stricture  due  to  ctHiiprt-ssion  of  the  esophagus  from  without 

(affediuns  of  the  neighlMuIng  organs). 
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4.  (a)  Spasiu  of  the  esophagus;  (b)  DiUtatiou  of  thv  emph&gaa. 

5.  Congenital  strictiirt'. 

Nftoplasms  in  the  EsophaKus.  -Papilloma.-  Papillomaia  in  the 
esophngiis  posae»»  nicrt^lj'  un  utiatuiiiic  interest,  ua  they  eause  no 
s.vtnptoms  whatever.  They  are  irom  pinhead  to  pea  nhe,  grow 
on  the  HurffiM.'  of  the  miieusn,  and  originate  from  elongation  of 
the  papilla;  of  the  mucosa  and  thickening  of  iheir  epithelial  cover- 
ing. Anntomicallj-  they  correspond  to  the  ordinary  warta  of  the 
skin,  and  are,  for  the  most  part,  found  in  old  |)eople,  cither  isolated 
or  in  large  ninnbers.  and  often  a<'coinpanicd  hy  carcinoma. 

Fibroma.— Fibroma la  are  the  most  frequent  of  hcnign  neoplnsms 
of  the  eaophagus.  They  start  from  the  subraiu^osa  and  museularis 
and  hctomc  more  or  less  prominent  tumors,  of  soft  consJsteucy 
and  an  uneven  lobular  surface.  These  fibromata  never  cause  com- 
plete (K!chision  of  the  esophagus,  owing  to  their  softness  and  the 
fact  that  the  op|x>siie  part  of  the  esoplmgeul  wall  eva<les  the 
tumor,  so  that  most  of  the  food  can  pass  unhindernl.  Fibromata 
may  easily  cause  symptoms  if  they  grow  in  pedunculated  form 
on  the  surface  and  represent  polvpi,  as  is  often  the  ease.  They 
occasionally  attain  to  such  a  considerable  size  that  they  are  sure 
to  cause  disturbance,  such  as:  painful  pressure  in  the  chest, 
increased  during  meals;  pressure  on  the  trachea,  interfering  with 
breathing;  or  dysphagia  independent  of  this  symptom.  The  polypi 
are  frequently  locnteil  in  the  upi)er  third  of  the  e-sophaRus,  and  the 
act  of  vomiting  or  retching  may  thrust  them  upward,  causing 
pressure  upon  tlie  epiglotti.>«  and  threatening  sutTocation.  The 
polypi  may  even  l>ecomc  palpable  and  visible  in  the  pharynx  and 
mouth— a  fact  of  diagnostic  importance.  Sometimes  inspection 
through  the  esnphagiisrope  reniiers  the  diagnosis  clear;  or  it  may  he 
ncccssarj'  to  excise  a  small  piece  of  the  tumor  and  examine  it  micro- 
scopically. These  benign  polypi  may  cause  certain  dangers,  owing 
to  their  location,  necessitating  their  removal.  The  treatment  is 
entirely  surgical. 

Other  Benign  Neoplasms. — Lijximala  have  been  observed  in  the 
shape  of  sharply  demarcated  spheroidal  tumors  or  pcjiypi;  also 
pedunculated  or  unpedunculaterl  viyomaia,  the  former  causing 
manifestations  similar  to  those  of  fibrous  polypi.  Idiopathic 
hyperhnphy  of  the  e-sophagcal  musculature  has  likewise  been 
observed.  The  mucous  glands  sometimes  develop  into  cysts.  All 
these  kind.s  of  tumor  hardly  cause  any  clinical  monifestationa. 
Dermoids,  whicrh  in  most  cases  occur  in  tlic  lowest  part  of  the 
phar_\iix,  are  cxi'ccdingly  rare. 

Carcinoma. — Among  tumors  of  the  esophagus,  carcinoma  is  the 
most  frequent.  In  the  great  majority  of  casts  it  consists  of  pave- 
ment epithelium.  The  tumor  originates  either  from  the  deep 
epitlielial  layers  of  the  mucous  membrane  or  from  tJie  epithelium 
(rf  the  excretory  ducts  of  the  mucous  glands.    The  process  of 
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exteiittion  is  more  often  Hiiiiulur  thuii  in  the  form  of  <!cparat<>cl 
areas  of  erosion.  The  surface  nf  the  cnrciiionin  is  iienrly  iilways 
ulcerated,  and  the  »urroimdiiig  murauH  membrane  is  in  most  rases 
dironicnlly  inflamed.  The  esophagus  is  ne\-C'r  affcctod  in  its  entire 
length.  Points  of  prerfilection  for  the  development  of  ctircinoma 
•pe  ihe  region  of  the  hifurcution  of  the  trachea,  and  that  part  of 
the  esophagus  which  is  surrnunde«l  hy  the  diaphra^i  {hiaiiis 
amphagetu).  Most  esuphascal  earcinomaia  arc  located  at  the  level 
of  the  bifurcation  of  the  tratJiejt.  Predisposing  faetors  favoring  the 
development  of  carcinutna  arc  scars,  excoriations,  and  esophageal 
ulcern.  Knniiercciniribiiting  causes  are  chronic mechauical,  chemical 
or  tliermic  irritations,  stirring  up  the  points  of  predilection  above 
referred  to,  which  represent  the  physiologic  constrictions  of  the 
esophagus.  For  this  reason,  alcnholicii  are  especially  liable  to 
the  afffotion.  The  majority  of  cases  arc  funiishcd  by  the  male 
sex,  mostly  betwe-en  the  ages  of  forty  and  sixty. 

If  fno<l  lodges  ami  is  retained  above  the  carcinoma,  dilatation 
witJi  hj-pcrtrophy  of  the  musculature  may  develop;  but  this  docs 
not  often  happen,  liecause  in  most  cases  the  food  is  promptly 
vtHnitod.  Dilatation  umy  also  occur  above  the  «ircinoniatous 
Mricture,  if  any  food  passing  through  is  not  carried  onwani  by 
perbialsis. 

Symptoms. — Tlie  first  and  most  important  svniptnni  Is  inter- 
feretice  with  deglutition.  In  most  cases  this  disturbance  develops 
quite  gratlually,  conmicncitig  with  slight  prc^isure  behind  the  ster- 
num when  solid  morsels  are  swallowed.  The  diflicidty  increases 
more  or  less  rapidly  until  nothing  but  thin  liquids  can  be  swallowed, 
and  even  these  not  without  efTort.  .\gain,  dysphagia  may  set  in 
quite  sudilenly,  or  it  raaj-  un<lcrgo  rapid  improvement  owing  to 
necrotic  decay  of  largi-  tumor  masses,  .^3  tlie  stricture  increases, 
the  food  ia  often  vomited  together  with  mucus,  saliVa,  ami  blood. 
Hie  presence  of  much  pain  suggests  further  spreading  of  the 
carcinoma  and  metastatic  formations  which  exert  pressure  upon 
ndghboring  ne^^■e  trunks.  ITie  sensation  of  himgcr,  often  cx()eri- 
enced,  gives  way  ut  pronounced  anorexia.  In  most  cases  tlierc  is 
much  thirst.  As  the  tumor  grows,  involving  neighboring  organs, 
there  may  be  hoarseness,  aphonia,  dyspnea,  and  paroxysms  of  pain. 
It  not  infre<|ucn[ly  happens  that  there  is  unilateral  paralysis  of 
the  vocal  cor*ls  which  can  only  be  recogniwil  with  the  laryngo- 
scope. Furthermore,  the  carcinoma  may  perforate  into  the  trachea, 
ncdinstiiium,  or  large  vessels,  fatal  licmorrhage  resulting. 

Dittffnogia. — The  diagnosis  is  uukIc  from  the  anamnesis;  from 
ihe  sound  findings  which  will  establish  the  presence  and  seat  of 
lite  stricture;  from  Koentgen-ray  examinations  (Plate  XII,  Figs. 
I  and  2)  which  reveal  its  length;  or  through  the  esophagoscope 
re%ealing  the  ulcerating  mucosa.  Sometimes  small  particles  of 
the  tumorcjin  be  withdrawn  wttli  the  tube  or  the  fenestrated  sound 
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for  purposes  of  mkTosoopic  e\uin illation,  or  small  parts  may  be 
excise*)  in  thf  csophagosi-ope.  If  »tagimiit  f<Hid  remnants  can  he 
withdrawn  from  abov«  the  stricture,  they  will  be  found  free  from 
hyilrochlorie  acid,  and  the  presence  of  blood  can  be  microscopi- 
cally demonstrated,  also  pus  corpuscles,  and  often  many  long 
bacilli. 

The  affection  usually  tcrmiuates  fatally,  on  the  avcragt'  after 
about  ten  months.  Surgery  alone  can  bring  alwiit  complete  relief, 
ttetvnily  radium  Iia.s  been  fuun<!  to  be  of  some  Itenefit,  retarding 
the  developnn-nt  of  the  neoplasm  (see  page  550). 

Sarcoma.^SBrcotna  as  a  primary  affection  is  exceedingly  rare, 
but  as  a  secondary  nianifcdtation  it  may  spreml  fr<nn  neighboring 
sarcomatous  organs.  The  symptoms  resemble  those  of  carcinoma. 
The  diagnosis  is  assured  by  the  esoph«g«iscope  and  excision  for 
ihe  laboratory. 

Cic&trici&l  Stricture.— It  has  already  been  stated  that  cicatricial 
strictures  cK-cnr  after  corrosion  of  the  e.sophagus  and  cicatrization 
of  ulcerous  proc-esses  (tuberculosis,  syphilis,  peptic  ulcer). 

Treatment  of  Esophageal  Stricture. — In  the  treatment  of  stricture 
of  the  csuptmgus,  the  use  of  the  sound  is  of  prime  importance. 
When  the  tip  of  the  olive-pointed  bougie  meets  an  obstruction, 
this  is  due  either  to  a  pocket  or  to  narrowing  of  the  lumen 
of  the  esopliaga'4.  Under  such  eirciunstances  Mixter's  meihtid 
of  using  silk  thread  as  a  guide  to  the  bougie  should  he  adoptc«l. 
The  patient  b  allowed  to  swallow  gradually  six  yards  or  more  of 
strong  silk  tbreatl.  After  the  tliread  has  passed  through  the 
different  segments  of  the  intestine,  it  cannot  very  easily  be  with- 
drawn through  the  mouih.  Traction  on  the  upper  end  makes  the 
thread  tense,  and  the  olivc-pointed  soimd  is  now  passed  on  the 
threjtd  (Fig,  72).  When  intnxlueed  on  n  taut  thread,  the  sound 
follows  the  axis  of  the  hunen  of  the  esophagus.  By  varying  the 
tension  on  the  thread,  obstruction  from  pocketing  nnd  obstruction 
from  actual  narrowing  of  the  carud  nmy  be  distinguished  ll'hinuner). 
Figs,  60  an<]  70  illustrate  the  use  of  a  sound  in  dcmtuistrating  the 
existence  of  a  jwcket.  The  somid  is  first  introduce<l  into  the 
diverticulum  until  obstruction  is  encountered;  holding  the  sound 
in  place,  the  thread  is  drawn  taut.  Traction  on  the  thread  will 
now  lift  the  sound  out  of  the  diverticulum  sufficiently  far  to  bring 
the  point  to  a  level  with  the  opening  into  tlic  c^iphagus.  With 
the  silk  thread  as  a  guide,  greater  force  can  be  usetl  than  would 
otherwise  l»e  safe  in  dilating  a  stricture  of  the  esoplingus. 

Solid  soun<is  arc  useful,  and  those  principally  in  use  are  of 
Knglish  make,  measuring  about  fX'  to  W)  ecntimeters  in  length. 
They  nre  made  of  tissue  impregnated  with  resin,  wax  and  laequer; 
are  flexible;  have  a  perfectly  smooth'  surface  and  either  n  cylin- 
tlric  body  rouritled  at  the  point  or  a  conical  shape  tapering  at 
the  point.    These  soimds  are  mnnufactured   in  all  diameters. 
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Before  use,  they  iirv  iiniiit-rBttl  in  warm  wutrr  or  rubbed  with  a 
cloth,  to  render  them  more  flexible.  TUe  correct  degree  of  hard- 
iii-ss  is  uttaiiiod  whvti  tlic  hori/.uiitally  helit  inslninumt  beiuls 
downward  by  iw  own  weight.  Ue(¥ntly  situmU  b«vc  U'en  nmiiD- 
faftured  of  cliirct.  By  a  special  method  <if  treatment,  prrat  resist- 
ance is  impartexl  tu  this  rubl>er,  wbtoli  may  ulso  be  buiktl  without 
injury. 

Hulltra'  sound.<<,  as  well  as  solid  ones,  are  in  use.  They  are  made 
of  tii»»e  eovcred  with  resin,  wax  and  lacquer,  and  are  provided 
with  one  or  two  upi-iiiu^  at  the  lower  end.  The  objeet  is  to  com- 
bine the  sound  examiiiatiou  with  simultaiteoiLS  artificial  feeding. 


tia.  t0. — (Mlt'o-paioUid  (ound  aod 
thfcJ  in  divmticuluin. 


Pm.  to. — Oliro-iKiinlod  kiiuiiI  Aud 
thnnd  Kuid»d  into  «K>|>hA|pu. 


Fw  this  purjKistr  the  iiLstruineiit  is  eulurgf«l  at  the  upixr  end  tu 
bold  a  perforalcil  wtxxlen  eone,  which  eoromuiueatcs  throunh  a 
tube  with  u  funnel  or  irrigator  iiitowhieli  nourishing  liquids  tnay 
lie  pounvl.  Instead  of  making  use  of  n  wooden  rone,  the  funnel 
or  irrigator  may  be  connectiil  with  a  wide  rubber  tulx:  that  can 
be  pulled  over  the  end  of  the  sound. 

TMhnic  of  Intiodaci&K  the  Sonnd.—Thc  patient  is  infonued  of 
whiit  is  atwut  til  111-  done,  tlmt  ilio  procefliire  is  painle.'is,  and  that 
he  may  continue  breathing  rpguhirly.  This  is  important  in  order 
lo  i>re\X'iil  ncri-ous  retching  and  vomiling.  The  pnlieJU  sit.s 
comfortably'  uiwn  a  chair,  leaning  back  for  support,  with  his  beat 
erect  or  ln'iit  verj'  slightly  backward.    A  rubber  cloth  or  towel 
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is  fastened  at  his  neck,  and  lie  is  instructed  to  hold  a  basin  with 
bolb  hands,  lie  is  also  (old  not  to  swallow  any  apntiim  or  ascend- 
ing film!  rciniuints.  but  to  nnply  tlmni  into  the  l»Lsin.  Artificial 
teeth  ure  rpninvcil  before  the  procedure  begins.  The  sound, 
havint;  been  bniiMTsed  in  warm  water  or  lubricated  with  oil  or 
glycerin.  Is  helil  by  the  oijemtor  with  liis  right  Iiaml.  like  a  pen- 
holder. The  first  anti  Hecond  fingers  of  the  left  haml  arc  inserted 
into  the  patient's  mouth  up  to  the  postvrior  fuuciul  wall,  and  tJic 
sound  is  introduced  along  the  right  side  of  the  first  finger  or 
between  the  two  finRcrs  up  to  the  faucial  wall.  At  this  point  the 
cricoid  eariilage,  as  a  posterior  eininenee,  offers  resistance.  To 
overcome  this  obstacle  the  patient  Ls  iiiBtnictcd  to  swallow  several 
times,  or  the  tongue  is  energetically  depressed  forward  and  down- 
ward from  behind  by  inean.H  of  the  fir-it  or  the  first  and  second 
fingers  of  the  left  hand.  This  also  serves  to  push  the  epiglottis 
forward,  so  that  the  cricoid  cartilage  is  moved  away  from  the  verte- 
bral column.  The  sound  is  now  at  liberty  to  enter  the  esophagus, 
where  it  glides  down  almost  by  itself.  It  may  happen,  however, 
tlittt  the  sound  slips  into  one  of  the  p>Tiform  siimaes,  in  which 
case  it  will  refuse  to  go  down  in  spite  of  all  coaxing.  It  would  be 
wrong  to  use  force,  the  better  plan  being  to  withdraw  tlie  instru- 
ment and  eommi-nee  afresh.  It  may  also  happen  that  the  sound 
finds  its  way  into  the  larjux,  an  accident  which  is  usually  accom- 
panied by  considerable  coughing  and  dyspnea,  thus  clearing  up  the 
»tuation  immediate!}'.  The  sound  shou]<l  then  be  withdrawn, 
and  reintroduce*!  after  the  patient  has  calmed  himself.  As  soon 
as  the  sound  lies  corrct;tly  in  the  esophagus,  so-called  sound-breath- 
ing tnay  be  observe<l,  which  consists  in  a  light  motion  of  air  through 
the  soimd.  caused  by  Uie  pressure  vacillations  within  the  thorax, 

.\fter  the  sound  has  passed  through  the  esophageid  entrance, 
slight  pu.-ihing  will  cause  it  to  glide  down,  passing  the  cardia  with- 
out resistance,  and  it  will  Iwr  arrested  oidy  by  the  greater  curvature. 
It  is  importiint  to  assure  one's  self  that  the  upper  incisors  do  not 
create  any  friction  with  the  s()und,  as  this  would  give  the  erroneous 
sensation  of  resistuiice  in  the  i-sopliagus. 

If  in  tliis  way  the  thickest  sound  or  the  stomach  tube  glides 
into  the  stomach  without  resistance,  there  can  be  no  question  of 
any  obstacle  in  the  esophagus.  Should  any  obstacle  l>c  encotm- 
lered,  the  operator,  detecting  its  presence  by  the  guiding  hand, 
must  deteniiine  its  location.  This  is  done  by  marking  the  sound 
in  aUxt  nt  the  point  where  the  incLsors  touch  it,  and,  upon  with- 
drawal, measuring  the  distauce  from  this  point  to  tlie  end  of  the 
sound.     (.See  schedule  of  distan<es,  page  ;ny.) 

The  location  of  the  obstacle  being  determined,  the  question 
arises,  how  to  enter  the  stricture  for  the  purpose  of  overcoming  it. 
The  simplest  way  is  to  proceed  gradually  to  the  use  of  thinner  and 
thinner  sounds  mitil  one  is  fomid  which  will  pas».    The  sensation 
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df  t!ic  sound  passing  throiigli  is  oxpcricnrwi  by  the  operator's 
fbiding  hand.  It  is  fretiuently  puasible  to  feel  the  approximate 
ienf^  of  the  stricture.  There  is  often  a  sensation  as  if  the  sound 
were  passing  through  a  spiral  cnnal,  ami  tlii»  is  found  in  many 
cases  to  l)e  true. 

llic  stricture  may  lj<?  so  narrow  iliat  even  thv  tluniitst  sound 
will  not  pass,  or  the  opening  may  be  so  situaleil  that  the  straight 
sound  cannot  find  it.  In  such  a  case  the  use  of  force,  if  the  sten- 
osis is  carcinomatous,  may  result  in  perforation;  in  rieatriml 
stricture  a  little  ailditional  pressure  may  be  employed,  but  even 
then  cnutiuit  is  necessary.  It  may  happen  that  the  sound  passes 
freely  one  day  but  not  on  the  following  day;  thus  is  probably  due 
to  tlie  irritation  caused  by  the  procedure,  e^peciiilly  in  cardiioma- 
tons  sienasis,  wliere  an  inflammation  causc<l  by  the  sound  may  still 
further  constrict  the  lumen.  It  may  then  be  opportune  to  leave 
the  stricture  undisturbetl  for  a  few  flays,  resorting  to  rectal  feeding 
if  neccssar>'.  If,  after  the  Inflanunatory  manifestations  have  sub- 
sided, the  sound  cannot  be  introduced,  a  little  artifice  may  help. 
By  bending  the  lower  end  of  the  sound  slightly,  and,  when  infierte<l, 
gently  rotating  it.  carefully  withdrawing  and  reinserting,  it  is 
often  possible  to  find  a.  passage  through  an  eecentrically  situated 
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Vm.  71. — EsophiuiNJ  KUDd.    (Cruwraur.) 

Stricture.  It  may  also  be  desirable  to  change  the  cylindric  sound 
for  «  conical  one.  Several  thin,  well-lubricated  sounds  may  be 
introduced  simidtaneously  in  tlie  hope  of  passing  the  stricture 
by  advancing  the  various  sounds  alternately.  When  an  ordinarj' 
English  sound  fails,  entrance  to  the  stricture  may  sometimes  l>e 
effected  with  I'rawcour's  sound  (Fig.  71).  This  is  a  straight 
button  sound,  mndc  of  steel,  rigi<i  at  the  top  with  a  solid  handle, 
but  flexible  iu  the  lower  section,  which  is  a  spiral  of  rolled  plate 
metal.  It  is  made  in  diameters  of  (i  to  ID  milliuictcrs.  .Sometimes 
these  sounds  pass  the  stricture  without  prejtsure,  owing  to  tlieir 
flexibility  and  weight.  They  can  easily  be  kept  clean  and  are 
then  of  great  diu-ability.  They  are  cleauseil  with  water  or  anti- 
septic fluid,  such  ns  lysol,  and  dried  warm.  Before  use  they  arc 
best  moistened  with  water.  Should  even  the  use  of  this  sound 
prove  unsuccessful,  the  entrance  to  the  stricture  may  perhaps  be 
found  by  the  esopliagosi'opc,  and  the  sound  introduced  under  the 
direct  guidance  of  the  eye.  For  this  pnrjtose  the  or»linary  English 
'KHuids  are  B^'aitable.  If  thi-se  should  fail,  the  thread  and  bougie 
*nouId  be  nsetl  as  rlescribe<l  on  page  309. 

Should  none  of  these  methods  be  successful,  no  further  attempts 
shouhl  be  nnuk-  at  the  tiuu'.     If  the  patient  cannot  be  fed  by  mouth, 
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nutritive  viinnaia  should  be  fnv*.*D;  be  should  rest  in  bed  and 
the  acn.wtion  of  hunger  and  Uiirst  aIioiiM  he  relieved  by  regular 
rinsing  «f  the  mouth  witli  ice-water.  Small  <io3(.'s  of  eocain,  0.01 
to  0.02  (ini.  (i  to  i  grain),  twiee  or  three  tiiuca  daily,  or  amtill 
dnsc-s  of  morphin,  may  be  administered.  In  this  way  it  may 
happen  that  a  previously  ini]»is»Hl)le  stricturt'  bceomes  pennenble. 
If  not,  and  the  patient  conlimies  to  Inse  in  weight,  we  roust  regard 
the  etLM.*  as  one  of  practieally  iiiiix-niieable  stricture  and  recom- 
mend gastrostomy.  On  the  other  hand,  it  may  be  posaihlo  for 
the  putieiit  to  xwallow  liquid  food  although  a  sound  cannot  be 
passed,  Generallj'  speaking,  ojieration  in  these  eases  of  careino- 
iiiatouH  stctiosU  should  be  deferred  as  king  as  possible,  provided  the 
emaciAtiuti  is  not  extreme.  The  benefit  to  be  derived  from  gastro*- 
tomy  is,  of  course,  not  very  great,  life  being  prolonged,  on  the 
average,  about  five  montli».  In  eieatricial  strieturcs,  however, 
the  operation  should  on  no  aecount  lie  delayol  unlil  ihe  patient 
litts  arrived  at  the  last  ebb  of  his  strength,  iK-causc  after  gn5tri>stomy 
and  the  improvement  nf  nutrition  there  is  still  a  pos.<ubility  of 
relieving  the  stricture  either  from  above  or  through  the  stomach. 
In  wry  debilitated  careinomatoiis  patients  it  is  preferable  to 
provide  an  intestinal  fistula  by  jejuiiostnmj'. 

DiUting  th«  Stricture.— The  stricture  being  i^rmeflted  by  one 
of  the  sounds,  the  next  task  is  to  dilate  it.  This  is  of  partieular 
importance  in  cicatricial  strictures,  but  should  also  be  attempted 
in  the  eareinomatous  fonn.  \Mien  the  locution  of  the  stricture 
is  simple,  the  largest  passiiiR  sound  is  allowed  to  remain  in  gjtu 
for  some  time,  if  possible  for  tiftet-n  to  thirty  minutes,  the  patient 
being  instnirted  to  breathe  quietly  and  to  empty  sputum  and 
mucus  into  a  basin.  Unless  the  patient  is  excited  or  overstrained, 
the  next  larger  soniid  may  tlien  be  introducwl  ami  allowed  to 
renuiin  for  some  time;  otherwise  the  prcR-edurc  is  ileferred  until  the 
next  day.  The  sound  which  has  already  passed  is  then  introduced 
firet.  and  upon  withdrawal  is  followed  immediately  by  the  next 
hiyher  inimber.  According  to  how  the  patient  hears  the  proce«hire, 
the  applications  may  lie  ma^le  daily  or  every  second  day.  In  this 
way  the  sixe  of  the  sound  is  constantly  increased,  be  it  the  cyHiidric, 
conieal  or  Crawcour  variety.  Great  cAUtioii  is  always  necessary  in 
carcinomatous  stenosis,  while  in  cicatricial  strictures  more  force 
may  he  applidl,  the  largest  sound  being  useil  in  the  course  of  time. 
In  that  case  lubrication  of  the  sound  is  preferable  to  moistening 
with  water.  I'emmncnt  goo<l  results  have  often  been  attained  in 
cicatricial  strictures  by  this  progressive  dilatation.  Should  the 
scar  contract  again,  ns  it  may,  the  treatment  may  have  to  be 
repeated.  In  esophageal  earrinnraa  it  would  not  tie  correct  to 
force  the  sound  treatment,  especially  when  the  passing  of  the 
instrument  enoounters  difficulties.  The  injury  to  which  tlie  patient 
would  be  thus  exposed  is  greater  than  the  benefit  from  moderate 
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<)tlut»iiuii.  itiul  there  is  alwa>'s  the  danger  of  hemorrha^  and 
perforation  to  be  rvfkonwl  with. 

As  soon  fis  till-  ^trifturi*  lias  tict-n  liilatwl  to  admit  m(iliiin)>siz<Kl 
sounds,  the  qutstiun  of  using  hollow  sounds  and  feediuK  artificially 
thereby  has  to  be  eousidered.  In  ciwes  in  which  the  very  finest 
Kitglish  sound  cannot  pass  through,  it  may  still  he  possible  to  effect 
a  slight  dilatation  by  introdm-ing  we|l-rouude<l,  tlrfibrinated  gut 
strings,  which  woidd  swell  in  the  stricture.  As  these  strings  may 
be  allowed  to  retiinin  for  st-veral  hours,  the  result  may  be  at  least 
a  dilatation  sufficient  to  admit  the  fine-st  solid  sounrl.  The  strtn)^ 
may  be  intro<luced  through  the  esophagose«)pe  under  the  Buidanee 
of  the  ej-c,  scs'eral  fine  and  coarser  ones  being  pushttl  through  in 
the  hope  that  one  or  more  of  them  may  penetrate  the  stricture. 

The  Sippy   DUittur. — B.  W.  Sippy  Iui3  perfi-ctcd  «  system    of 
gradual  dilatation  of  esophageal  stricture  by  the  use  of  a  seriei  of 
conical  metal  butbs  strung  on  a  piano  wire  concentrically — a  simill 
bulb  at  the  extreme  end,  held  in  place  by  a  still  smaller  hulb  weldcil 
to  the  wire,  and  followed  by  three  or  four  others,  each  larger  than  the 
one  preceding  it,  and  all  [xiiiiti.^!  toward  the  end;  tlieu  an  equal 
ntunber  of  bulbs  pointing  in  the  other  direction  and  gradually 
decreasing  in  size,  so  that  the  appcarnnre  is  that  of  a  string  of 
beads,  the  largest  in  the  center.    The  piano  wire  is  four  feet  long. 
No.  20,  reduced  in  siae  for  greater  flexibility  for  aiiislanceof  eight 
inches  from  the  end.    Before  the  conical  bulbs  are  stning  upon  it, 
the  permeability  of  the  stricture  is  determined  as  follows:    'Hie  silk 
thread,  intrmluced  and  iiiieboreil  in  the  niniuier  describcil  on  page 
'M'A,  is  threaderl  through  the  small  metal  bulb  at  the  end  of  the  piano 
wire,  so  that  the  thread,  held  taut,  serves  as  a  guide  for  tlie  wire  and 
its  terminal  bulb,  as  well  as  for  tjie  conical  bulbs  that  are  to  be  lat<*r 
strung  upon  it.    The  sounding  is  begun  with  one  of   the  small 
dilators,  or  conical  bull>s,  wliieh  is  held  snugly  against  the  terminal 
bulb  by  a  spiral  "  intrwlucer"  twenty  inches  in  length  that  is  slippeil 
on  the  wire  from  the  free  end.  If  the  dilator  {msses  down  the  e^^opha- 
gus  freely,  a  larger  sixe  is  chosen,  and  so  on  until  a  snug  fit  is  found. 
Tllb  is  removed  and  the  wire  is  strung  with  the  graded  serire  of  dila- 
tors or  conii-al  biijim  us  alrcjidy  described,  the  largest  being  just  a 
trifle  larger  tlian  tlic  bulb  which  has  been  found  to  fit  the  stricture. 
The  spiral  introducer,  with  a  bulb  uttacheit  that  is  a  little  smaller 
than  the  upper  terminal  bulb  on  the  wire,  is  then  slipped  on  tlic  wire 
and  pre^'icil  against  the  row  of  strung  hulhs;  the  latter  passes  gradu- 
ally down  the  esophagus  until  the  central  dilators  have  passed  tlie 
stricture.    The  stricture,  ha\ing  been  thus  <lilati^l  from  above,  is 
dilated  from  below  as  the  bulbs  are  drawn  upwanl  \*y  traction  on 
the  fn-e  end  of  the  wire.    The  pressure  is  almost  entirely  lateral, 
owing  to  the  conical  fonn  of  the  dilating  bulbs;  and  the  flexibility 
«l  the  whole  apparatus,  wliich  is  nevertheless  held  securely  in  tlie 
esophageal  channel,  is  a  most  commendable  feature.    Sippy  says 
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ttmt  by  this  method  the  most  tortuotis  stricture  may  be  diUited  with 
the  minimum  degree  of  traiitnatiam.  While  dilatation  is  prcK-w-ding, 
the  silk  tlirewl  hy  wluoli  tlie  wire  and  its  load  are  guided  is  held  by 
an  assistant,  for  the  operator  requires  both  hands  to  conduct  the 


Fio.  73.— EMphasBftI  chlalor.     (8ippyO 

advance  and  return  of  the  diUtnrs— one  for  the  wire  and  the  other 
for  the  introduoer.    The  Sippy  apparatus  is  sliown  in  Fig,  72. 

Senator  devisctl  a  diluting  instrument  consistiiig  of  a  soft  French 
sound  provided  with  a  metal  end,  to  which  a  thin  laminaria  tent 


Fio.  73. — EauiiliHgi«l  dilnlor.     (Scnntor.) 

of  varying  thicknesses  can  be  connected  by  means  of  «  screw. 
The  tejit  is  also  secured  by  two  silk  threads  (Fig.  73).  The  sound 
is  introduced  far  enough  to  allow  the  tent  to  lie  in  the  stricture. 
Thi.'i  may  be  done  in  the  esophagoscope  under  guidance  of  the 
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Fib.  74.~EBophAgeal  dflator.     (SobmlMr.) 

eye,  the  teat  being  first  moistened  witli  water  so  tliat  it  will  swell 
when  placerl  in  position,  'l-he  sound  is  then  detached  (unscrewed), 
and  the  tent,  with  its  silk  threads  banping  out  of  the  patient's 
mouth,  is  allowwl  to  remain  for  several  hours.    The  U-nt  should 
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ot  peiDHin  in  thp  stricture  long  enouRh  to  render  it3  wUMrAwal 
difficult  on  B<x'ouiit  of  iiicrt-asf  in  voliunt'.  When  withdrawn  it 
should  be  cIwiiLsod  with  water  and  (irinl.  ftftt^r  which  it  can  be 
used  a^in.  Some  authors  haw  achieve*!  good  results  with  this 
treatment. 

Another  means  for  energetically  dilating  a  permeable  stricture 
is  the  dilating  somid  of  .Schreiher  (Fig.  74).  TJiis  instrument  is  a 
metal  sound  with  a  »mall  rubber  balloon  nttarhment.  A  thinj 
whalebone,  intr»(luce<l  into  tliis  sound  from  its  lower  end,  can  be 
scribed  to  the  metal  lengthening  piece  at  k:  it  carries  a  conical 
end-piece  iSp)  and  tlie  nibher  bidloon  (d.g.).  The  upper  and  lower 
endsof  this  rubber  balloon  are  fastened  with  silii  threads.  A  sjTinge 
heading  about  10  (>.  of  water  ia  provided  with  a  conical  moutli-pict-c 
which  fits  exactly  into  c.  To  remove  the  air  in  tJie  sound,  the  piston 
of  the  sjTinge  is  withdrawn  once  or  twice,  the  sound  being  held  in 
an  upright  position.  Tlie  syringe  being  removed,  the  little  water 
CODtiitncd  ill  the  rubber  balloon  is  sciueezed  out  by  compression. 


Fin.  TS. — Eoophugcn]  bougie  ant)  ouimila.     {Loydon  and  ItDDvcn.) 

The  cock  is  now  closed  and  the  sound  introduced.  In  a  normal 
eiiopliagus  the  soimd  glides  smootlil,v  into  the  stomach.  If  uow 
about  10  Ce.  of  water  be  injected  into  the  rubber  balloon,  it  Bllo 
out  toaeirctunferenceof  7  to  i)  centimeters,  not  too  large  to  prevent 
it  from  passing  a  normal  cardiu  upon  withcJrawal  of  the  sound, 
but  it  is  alwn.w  arrested  by  the  cricoid  cartilage  at  the  esophageal 
entiance,  so  that  the  cock  has  to  be  opened  to  permit  of  its  with- 
dnwal.  If  tliere  is  a  strirture  in  the  esophagus,  the  balloon  is 
arrested  sooner,  so  that  the  instnunent  is  to  a  certain  extent  of 
ditgnostic  service.  Besides,  the  balloon  ran  be  used  for  dilating 
the  atriiCture.  being  either  drawn,  filled  with  water,  into  the  stricture 
from  belon*  and  allowed  to  remain  there,  or  introihiced  empty  by 
means  of  the  sound  into  the  strirture  (provideil  the  location  of  tiie 
Utter  is  known)  and  then  disten<letl  with  water.  Witli  this  instru- 
ment it  is  possible  to  exert  uniform  pressure,  without  any  danger  of 
injur)-. 

Sounds  for  esophageal  strictures  have  also  been  deviswl  by 
Leyilen  and  Renvers,  with  the  object  of  inserting  a  cannula  after 
the  manner  of  lar.\iigcal  intubations,  to  keep  the  csoplmgeal  stric- 
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Hire  penneable  and  render  the  iutriuliiflioi)  of  siifnck-nt  food 
poiuible.  Tlicsc  peniiaiK-tit  cannula-  (Fip.  i.t)  arc  S  to  10  oenti- 
mHerii  long,  with  itn  upper  himeri  of  13  to  11  milltiiifterM  uml  a 
lowfT  of  5  to  R;  but  they  arc  manufactured  in  tiiffprent  sizes.  The 
upper  vntl  nf  the  cunimlii  i»  not  ruinid,  liul  fiiitteiifil  from  front  to 
buck,  so  that  the  cannula  may  pass  the  cricoid  cartibide  more  easily 
as  it  is  withdrawn.  At  both  sides  of  the  upper  end  of  the  cannula 
there  arc  apertures  for  coarse  silk  threjids  which  are  fastened  to 
the  sound  by  a  clamp  at  the  time  of  insertion.  The  sound  itself 
is  A  bougie  with  a  hitndle,  and  is  eqiiipiji-d  with  two  ivory  buttons, 
the  lower  of  which  serves  as  obturator  for  the  lower  aperture  of 
the  eaimula,  while  the  other  seeurt*  the  upper  end  of  that  instru- 
ment. InteUiRent  n.se  of  the  cannula  presnppose.'i,  of  course,  an 
approxininte  kiiowktlgc  of  the  location  and  length  of  the  stricture. 
Any  food  remnants  or  mncus  that  may  be  in  the  esophaRiis  must 
be  removal  by  irrigation  before  the  soiuid  Is  inserte*!.  The  use 
of  this  canniihi  is  pcrlmpa  most  siiitsible  in  eases  of  ejireinomatous 
strieture  which  cU»  not  ulcerate  and  are  not  yet  too  far  wlvanced. 
Kxtrerae  care  is  imperative,  bwaune  u  certain  amount  of  force 
has  to  be  employed.  It  ;,'oes  without  saying  that  lesions  must 
be  rigidly  avoided.  As  soon  as  the  cannula  lies  firmly  in  the 
stricture,  the  silk  threads  are  detached  from  the  clamp  and  the 
sound  loosened  and  withdrawn  by  rotary  and  lateral  movements. 
The  free  ends  of  the  threads  are  conducteil  out  at  the  angles  of  the 
mouth  and  securely  fasteneil  behind  the  ears. 

Surgical  Tr*atm«nt. — Aside  from  the  treatment  by  dilatation,  in 
cases  of  carcinoma  of  the  esophagus  surgical  intervention  must  be 
consi<lcrcd.  Czerny  was  the  first  to  carry  out  resection  in  tJic cervical 
section  of  the  esophagus,  in  IS77,  with  favorable  results.  Since 
then  the  operation  has  been  repeated  about  twenty-five  times, 
imforttumtcly  with  but  u  small  measure  of  success,  Tlie  immediate 
operative  mortality  is  at  least  HIJ  per  cent.  The  final  results  are 
likewise  bad,  bi-causc  in  most  cases  n-cnulescence  oi'curs  sooner 
or  later.  Operative  cases  must  be  very  critically  seleeteil.  All 
the  neighboring  organs  which  arc  involvi-d  must  be  removed,  as 
far  as  possible,  and  the  esophageal  operation  must  be  preceded 
by  gastrostomy.  Carcinoniata  in  the  thoracic  section  of  the 
esopliagus  nnty  be  attaektnl  with  ihtr  aid  of  intraehejil  insiilllation 
of  ether  (Meltzer  anil  Auer),  but  the  results  so  far  have  been  bad. 
Carcinoma  of  the  eiirdia,  howe\-er.  where  tlic  lowest  part  of  the 
esophagus  can  be  connected  with  the  stomach  after  resection  of  the 
Carcirunna,  offers  a  more  favorable  pr()position. 

Aliment atloo. — In  all  eases  alimentation  by  month  should  be 
maintauietl  as  long  as  possible.  The  diet  should  be  soft,  liquid  or 
pulpy,  according  to  the  narrowness  of  the  stricture.  Since  the 
stomaeh  is  usually  heatthj-,  it  does  not  matter  so  much  what  kind 
of  food  is  administered,  but  rather  that  the  food  be  given  in  a 
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fonn  which  facilitatt^s  <lcgIutitioii.  As  tlic  stricture  incrpjiscs.  the 
problem  of  iiutritiuii  bixurnvs  iiiore  diHicult.  It  is,  of  cutirMe, 
absolute]^'  necesstiry  that  the  food  be  not  excessively  spiced  or 
aeid,  111  order  to  prevent  irritation  of  the  earciiinniHt(tu.s  tissue. 
Swiilluwiiig  A  tuhltv^pooiifiil  of  olivo  oil  or  swi-et  tilmomi  oil,  or  the 
yolk  of  an  egR,  previous  to  the  ingestion  of  fomi,  for  its  lubricating 
effect  upon  tlic  stricture,  is  to  bt  reconiincndcd.  When  it  becomes 
neeessarj'  to  abandon  mouth  feeding  entirely,  the  patient's  spirits 
and  to  some  extent  his  strength  may  be  sustained  by  nutritive 
enemiita  (see  page  24H). 

Should  f(M)d  remnants,  mucus,  blood  and  pus  accumulate  above 
the  stricture,  the  esopluigiis  should  be  frctiucnt  \y  irrigatcti  by  means 
of  a  soft-rubber  stomarh  tube  or  hollow  sound,  using  either  warm 
water,  salicylic  aeid  (1:1(IC)()).  silver  nitrate  (l:lfl(X))  or  thymol 
(1:2UIKI)  solution.  Even  when  there  Is  no  accumulation  of  food 
remnants,  it  is  well  to  let  the  patient  drink  small  tiiuintities  of 
alkaline  mineral  water  both  morning  and  evening. 

Asifle  from  these  measures,  the  treatment  of  carcinoma  nl  the 
esopliagus  «iii  only  be  ameliorative,  in  the  endeavor  to  relieve 
the  s.Mnpioms  as  far  as  possible.  P'or  this  pur[>ose  mnrphin  is 
■dministeretl  sulK-utaneously  and  internally,  eucatn  or  coeain 
solution  injecteil  with  the  etwphageal  .syringe  (Kig.  t'S),  or  tublet» 

^of  cocain  U.O'i  Cm.  (}  grain],  anesthesin  or  orthoform  swallowed. 
The  following  prescription  is  often  useful: 
Um.  or  Ce. 
CuouQiL- liyilnicbloncli       .     .  lUl      0I0O2S  F- A 

H              Antipyrini               1)  01  gf,  \ 

I  SaccDarini 0|S  gr.  v 

Miweet  ft,  Hil>,  uo-i. 
Sk-— <)nc  labici  spvitrI  timM  daily. 
In  tlte  presence  of  pains  and  spasms,  atropin  may  be  adminis- 
tered to  advantage,  both  subeutancously  and  by  mouth.  In  order 
to  restrict  ulceration,  excoriation,  and  secretion  of  mucus,  the 
mineral  waters  may  be  prescribed,  or  solutions  of  bicarbonate  of 
so<tiuin,  hydrogen  peroxid  (I  to  2  per  cent.,  one  tcaspoutiful  evcrj- 
liour),  silver  nitrate  (1  per  cent.),  or  epinephrin  (5  to  10  drops  of 
the  I :  HKKI  solution  in  a  tcusptKinful  of  water). 

Cauteriuitinn  of  very  prominent  part.s  of  the  tumor  is  permis- 
sible under  certain  circumstances,  but  of  course  is  not  attended 
with  permunent  results,  lladimn  and  mesotJiorium  emanations, 
and  the  Hnentgpn  rny,  may  be  tried  (page  65(1),  although  (jermanent 
Its  frmu  this  treatment  have  not  so  far  been  repi)rtcd. 
As  U)  ilic  treatment  of  cicfitriciiil  stricture,  it  may  again  be 
repeat«d  that  the  suuni!  can  and  should  be  use<l  much  more  ener- 
gettcally  and  prr^intently  than  in  the  carcinonuitnus  form,  very 
good  results  having  been  thus  obtaineil.  Carefully  seiectei),  non- 
irritating.  <>«iicmtrat«]  diet  is  an  essential   item.    Dilatations 
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ahovc  a  cicatricinl  stenosis  should  be  irrigAte<l  when  tlicy  L-ont«in 
stiigniiiil  food  remnants.  Manifestations  of  irritation  in  the  stric- 
ture should  be  prevctitod  by  diet,  miiKTal  waters,  and  liberal  doses 
of  oil.  ^Vhen  the  stricture  is  \ery  narrow,  jrastrostomy  ean  be 
performcil  earlier  thiin  in  carcinoma,  owtnjj  to  the  possibility  of 
vontinuins  the  sonnd  treatment  and  dilatiii)i;  a  deep-seated  stricture 
from  the  stomaeh. 

DIVERTICULA. 

Traction  Diverticula. — Traction  <(ivi-rticula  of  tlic  esophagus  are 
fuimei-shapetl  or  sac-like  everaions  resulting  from  traction  from 
witJiout,  Iiillitunnatory  processes  in  the  neighborhood  of  the  esoph- 
aRiiH,  and  espmally  cjiseous  bronchial  and  traeheal  glands  which 
are  adiiercnt  to  it  and  underRo  cicatricial  slmnkint:,  pull  upon  the 
esophageal  wall,  everting  it  to  a  certain  extent.  Fibrosia  of  th« 
lymph  nodes  situated  opposite  the  level  of  the  bifurcation  of 
the  traclu-w  exerts  traction  upon  the  wall  of  the  esophugui^,  form- 
ing minute  pouches.  These  diverticula  may  be  1  to  !..'>  centi- 
meters deep,  and  7  to  S  mitUmeters  wide  at  the  entrance;  the  inner 
wall  is  smooth,  and  the  mucous  membrtuie  usually  normal,  though 
in  the  deep  parts  it  is  sometimes  HcatriciaHy  contracted,  blackish 
or  ulcerated.  Traction  diverticula,  ns  a  rule,  run  a  course  without 
symptoms,  but  when  inflammatory  processes  occur  in  the  neighbor- 
hood they  may  perforate  and  cause  Kra\'c  or  c\eii  fat^d  complicil- 
tions  by  infection  of  the  meiliasttnum.  Should  dj-sphagia  occur, 
the  dingiiosts  can  be  made  with  the  esophagoscopc  and  tlic  Roent- 
gen ray  (see  Cliapter  V), 

Treatment. — Should  there  be  no  s>'mptoms,  treatmeJit  of  traction 
diverticula  is  usually  uimeccssary;  all  that' is  required  is  care  in 
diet,  the  patient  being  provided  with  well  minced  food  of  a  bland 
nature.    Sounds  should  not  be  used. 

Pulsion  Diverticula. — Pulsion  diverticula  maybe  caused  by  pres- 
sure from  witliiri  the  limicn  of  the  esophagus.  Among  etiologic 
factors  are:  impaction  and  presstire  of  foreign  bodies  and  solid 
morsels  in  tlie  lar>-nx.  Kastj-  swallowing  of  fwKl,  and  ingestion  of  very 
hot  food.  It  may  be  nssmned,  however,  that  these  factors  alone 
are  not  sufficient  to  cause  an  ever^on  of  the  esopluigeai  wall  in  the 
absence  of  any  congenital  or  perluips  even  continuous  trauma.  In 
this  connection  fetal  development  is  of  importance,  as  many  obser- 
vations point  to  the  possibility  of  these  diverticula  having  developed 
from  remnants  of  the  internal  fetal  sulcus.  They  arc  situated  ex- 
clusively at  a  point  in  the  esophagus  beginning  behind  thcpharj-nx, 
opposite  the  crieoi<l  cartilage,  at  tlie  posterior  wall,  more  often  on 
the  right  than  on  the  left  side.  This  is  the  point  where  the  external 
longitudinal  muscular  layer  of  the  esophagus  is  least  developed. 
The  aifection  develops  very  slowly;  probably  it  is  often  many  years 
after  initiation  of  the  process  before  lliere  are  any  symptoms. 
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The  size  of  the  diverticula  varies;  some  are  no  largiT  tluiii  a  )tazel- 
nut;  others  measure  13  centimeters  in'leiigtli  hy  T>  centimeters  in 
transverse  diameter.  These  large  diverticula  hang  between  the 
esophagus  and  the  vertebral  culiuiiii.  witli  more  or  less  extensive 
inosculation.  The  majority  of  the  patients  are  between  fifty  and 
sixty  jears  of  aRC. 

STmptoiDs. — 'rhe  symptoms  develop  as  slowly  as  the  affection 
itself,  comincneinK  with  slight  dilEculty  in  swallowing  and  a  slight 
pressure  sensation  in  eating.  Frequently  there  is  also  eructation 
after  meals  and  vomiting  of  small  quantities  of  the  ingested  food. 
As  the  tlivertieuia  incrcjisc  in  fate,  the  sjTnptoms  become  more 
pronounced.  The  food  glides  into  the  diverticulum,  which,  accord- 
ing to  its  fulness,  pn-sscs  against  the  liunen  of  the  esophagus, 
interfering  with  the  pa.v-.age  of  other  food  to  the  stomach.  The 
di%'ertieulum  is  very  rapidly  filled,  causing  the  food  to  accumu- 
late in  the  pharynx,  whence  it  is  brouglit  up  and  vomited  in  a 
short  time.  .Some  patients  are  able  to  press  the  food  down  by 
inclining  the  Iiejul  or  applying  digital  pressure  to  the  side  of  the  neck 
where  tlic  diverticuhira  is  .^lituated.  These  manipulations,  howe\'er, 
cea.se  to  a^il  with  the  incrcssutg  compression  of  the  esophagus, 
so  lliat  finall,t-  no  food  will  reach  the  stomach  at  all.  Now  appeju- 
thc  secpiehe  of  chronic  starvation:  pronoiuiced  emaciution,  hunger, 
thirst,  and  inanition.  When  the  food  stagnates  in  the  diverticulum 
fof  a  oousiderable  time,  it  decomposes,  ferments  and  putrefies. 

It  is  a  matter  of  tliagnostic  importance  tJiut  these  food  rem- 
nants contain  no  hydrochloric  acid,  but  often  lactic  acid  and  fre- 
quently large  ([uantities  of  long  mieroorganisms,  as  re%'ealed  by  the 
microscope.    Iliere  is  often  a  strong,  disagreeable /efor  ex  ore. 

t^arge  diverticula  often  oceasioji  swellings  of  the  neck  which 
can  be  reduced  bj-  pressure. 

Pressure  of  the  diverticula  upon  ndghboring  organs,  vessds, 
nerx'cs  (rectirrent  larjugeal),  and  tracliea,  is  responsible  for  grave 
cardiac  manifestations  and  dyspnea. 

DlftfuMli. — ^The  esopliKgejil  sound  will  always  glide  into  tJie 
divcrticulimi  when  the  latter  is  comparatively  well  filled;  when 
empty,  the  sound  may  glide  into  the  vsophagus.  This  is  of  diag- 
nostic importance  in  cases  where  the  findings  of  the  sounil  ^'ary. 
The  diagnosis  is  aided  b>'  the  di\'erticuhLr  sounds  of  Lcube  and  of 
Stardc.  The  esophagoscope  is  liken'ise  of  importance  for  piu'pose* 
of  diagnoMS,  as  it  etudjli-^  the  physician  to  observe  the  opening  of 
the  diverticulum.  The  Iloentgen  ray  will  definitely  locate  the 
diverticulum  (Plate  XI,  Figs.  3  and  4). 

ProKBOsis. — The  usual  course  of  tlie  affection  is  for  a  time  favor- 
able, inasmuch  as  it  develops  »luwly  and  often  extends  over  decades, 
even  in  iwham-ed  stages,  provide*!  tlie  patient  conducts  himself 
correctly.  It  is.  however,  alwa>-s  a  grave  condition,  from  wliicli 
utan^-  pKtients  die  of  iiuuiition  or  lead  an  agonizing  existence. 
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Tre»tnieot,— Fortunately,  modern  surgery  has  m»terially  improved 
the  fornierlj"  fliecrU-ss  clmm-cs  t>f  tliisw  siilftTcrs.  The  best  method 
for  permanently  curing  the  affection  i»  extirpation  of  tlie  <livertic- 
uluni.  This  upenitioii  has  lust  much  of  its  dan|;:er,  and  a  large 
number  of  operittctl  (yises  have  been  rejwrled  as  having  taken  a 
favoniblc  course. 

Should  operation,  for  wliatever  rea-wn.  not  be  rcMortod  to,  th« 
sound  treatment  is  to  be  institutetl.  In  aome  cases  it  may  be 
possible  to  press  l>aek  the  pnrtrudiiig  entrance  of  tlie  divertio* 
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Ilium,  eausing  it  to  contract,  Hy  Ibis  means  the  food  will  be  aided 
ill  reneiiinj;  the  ewiphagiis.  As  it  is  difficult  in  these  cases  to  enter 
the  esophagus  below  the  diverticiduni  with  a  straight  sound, 
a  way  out  of  the  difficulty  would  be  to  deflect  the  lower  end  of 
a  soft-rubber  stomach  sound  and  to  nianipulute  the  <lc(leeted  oid. 
Tliis  may  sonietiines  result  in  reselling  tlie  eccentrically  situated 
eMtphageal  entrance. 

The  soMrallcd   diverticular  souiid:^   are  eonstructed   with   this 
object  in  view.    The  one  devise*!  by  Leube  (Fig,  7fi)  is  an  ordi- 
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nary  stomaeh  tube,  with  a  peculiar  end-piece  of  Germim  silver 
wire,  flexible  and  Hnged.  This  end-piece  in  inserted  into  the  soft- 
rubber  stomM'h  tube.  By  means  of  a  ring  which  protrii<les  from 
the  upper  end  of  the  tube  it  is  possible  to  maWe  traction  upon  the 
movable  point  of  the  nozzle,  deflecting  it  anteriorl.v  together  with 
tJie  lower  end  of  the  tube.  'Hie  entire  instrument  is  inserted 
bej-ond  the  cricoid  eartilHge,  the  point  is  deflected  anteriorly,  and 
the  sound  is  pushed  down  along  the  anterior  wall.  In  this  w*y  it 
is  often  possible  to  enter  the  esophagus  below  the  diverticulum. 
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StArck'asound  (Fig.  77)  is  a  powerful  steel  spiral  with  a  metal  core. 
At  its  lower  etid  there  is  a  thread  upon  which  a  straight  or  bent 
inetal  continuution  of  any  sixe  may  he  Hcrewetl.  The  deflected  eutl 
is  intended  to  facilitate  penetration  into  an  eccentrically  vituatc<) 
esophjigejil  entrance.  Sturck  luis  also  devised  a  hoMow  soiintl 
upoa  which  the  various  metal  continuations  may  hv  screwed,  so 
that  in  case  the  attempt  at  penetration  succeeds  the  souiul  may 
at  once  he  used  for  artiticial  feeding- 

'Ilic  eaophaRoscope  shoidd  be  iiseii  as  uflcn  as  iHtssihIe  for  the  jtiir- 
pose  of  finding  tlic  esoplmgeiil  entrance,  sounding,  and  subsequent 
artificial  fecdins.  The  sound-treatment  will,  of  course,  be  attended 
with  the  greatest  success  when  the  technic  can  be  so  arranged  that 
the  patient  h'arns  to  insert  a  hollow  sound  himself  and  use  it  for 
alimentation. 

FOREIOH  BODIES  IN  THE  ESOPHAGUS. 

Obstructions  due  to  foreign  bo<iies  in  the  esophagus  are  of  frequeJit 
occurrence,  'rims,  a  mere  morsel  of  solid  fooil  may  he  arrested  in  ii 
stricture,  the  existen<:e  of  which  ha^  possibly  never  been  suspected. 
Btit  all  kinds  of  objects  may  occasionally'  find  their  way  into  the 
esophagus,  such  as  artificial  teeth,  coins,  fragments  of  bone,  chil- 
dren's ti>y3,  etc.  When  such  an  accident  happens,  if  the  object 
swallowc^l  (or  lialf-swallowed)  was  round  and  smooth,  morphin 
is  to  be  administere<l.  and  a  thick  sound  inserted  if  possible.  The 
purpo^  is  (1)  to  dcterniine  the  site  of  the  fordgn  body,  which  may 
have  passed  into  tlic  stoniach,  though  the  patient  -itill  has  the  sensa- 
tion of  its  sticking  in  the  throat;  (2)  to  can-fully  and  gently  puslithe 
foreign  body  Into  tlie  stomach,  so  that  it  may  be  evacuated  in  the 
natural  way,  since  smooth  objects  do  not  cause  any  injury  to  the 
miKOUS  meutbrane.  It  should  also  be  remembered  that  small 
objects  maj'  sometimes  be  recovered  by  meiins  of  an  energetic 
emetie.  If  a  pointed,  sharp  or  cutting  object  has  lodged  in  the 
esophagus,  morphij)  should  be  administered,  but  the  onl>'  admissible 
use  of  the  sound  under  su<-h  circumstances  is  to  establish  by  very 
careful  manipulation  the  point  of  impaction.  Sounding  is  for- 
bidtlenwhen  artificial  teeth  have  been  swallowe<l;  these  can  in  most 
case^  be  easily  located  by  the  Iloentgen  ray  (see  Chuplcr  V). 

If  the  foreign  body  i»  of  such  form  or  substance,  even  thougli 
it  be  rouml  and  smooth,  that  it  cannot  he  e%ac-uated  by  way  of 
the  intestine,  it  must  be  extracted.  With  the  aid  t>f  the  esophago- 
scopc  an  effort  may  be  made  to  loosen  the  object  and  to  eat<;h  it 
with  suiuiblc  instnunents,  forceps,  coin-catclters,  etc.  Should  tliis 
roetbod  fail,  esi>i»hugotomy  must  be  done.  If  the  foreign  body 
wore  allowed  to  remain  in  the  esophagus  it  would  cause  (lecubital 
ulcers,  hemorrluiges,  and  perforations.  Pointed  or  hooked  objects 
■Day  even  cause  lesions  of  the  mucosa  when  extraction  is  performer) 
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uiuier  the  guidance  of  the  eye.  Should  I^oiih  occur  Huriiifc  extrac- 
tion, they  can  be  easily  healed  hj-  toufhiiiR  them  with  a  10-  to  15- 
pep-ceiit.  solutiou  of  silver  nitrate  in  the  esnphngoscnpe,  aiiil  gi^inj: 
morphin  if  necessury  (Hg.  64). 

Foreigo  bodies  which  are  arrested  at  the  esophageal  entranee  «re 
comparntively  easy  to  extract.  Occasionally,  at  least  in  children, 
tliey  can  he  caught  with  a  deeply  inserted  finger  or  with  bent 
pliar,Migeal  forceps. 

OTHER  CAUSES  OF  ESOPHAGEAL  STRICTUBE. 

Thrush.— It  has  already  been  mentioned  that  thrush  is  capable 
of  completely  occluding  tlic  csopiuiKiLf.  Should  this  cause  consid- 
erable dilliculty  in  swallowing,  an  attempt  may  he  miide  to  render 
the  esophagus  pcrniwil>lc  with  a  sound.  ;Vs  a  local  antiseptic,  bonis 
(in  a  .1-per-cent,  solution,  one  tablespooiiful  every  two  hours)  seems 
to  hiivo  a  fnvoriihli-  i-fl'ect. 

Compression  of  the  Esophagus  from  without  can  take  piece, 
aside  from  diverticula,  by  ajieurysms,  tiunors  of  the  mediastinum, 
lungs  or  vertebral  column,  swelling  of  the  mediastinal  and  bronchial 
lymph  glands  in  tubercidosis  or  letikemin,  and  peri-esophageal 
abscesses.  These  may  frc(|uently  be  made  out  by  meuiis  of  the 
Roentgen  ray  (see  Clmpter  V). 

Spasm  of  the  Esopbagns. — Spu.snis  of  the  e.sopbagus  and  eardia, 
cause<l  liy  spastic  stenosis,  are  a  verj'  frequent  and  practically 
important  alTection  (see  ("iirdiospasm.  Chapter  XVII).  Any  such 
spastic  Contraction  renders  the  esophngus  impermeable  at  some 
point.  The  spasm  is  of  varying  intensity  and  iluriition,  and  may 
be  aceom])anted  by  more  or  less  pain.  The  attacks  recur  at  inter- 
vals, perhaps  for  years,  or  they  may  disappear  as  suddenly  aa 
thc>'  appeared.  They  occur  in  bj-nterical  and  nenrastlicinc  in<li- 
viduols,  being  iiifluccd  by  emotions  of  all  kinds.  The  esophageal 
spoani  niaj-  lie  merely  the  expression  of  an  isolated  li>-peresthesia 
of  the  esophageal  mucosa,  or  it  may  be  a  symptom  of  disturbance 
of  tlie  vcgtttive  nervous  system  (see  page  387).  There  are  also 
reflex  spasms,  caused  by  other  alTections  and  purtictilurly  by 
iiiHamniations  of  tjic  esophagus;  gout  and  arteriosclerosis  seem  to 
favor  tlieir  occurrence.  Esophageal  spasm  occurs  oftencr  va  the 
female  tiian  in  tlie  male,  especially  at  middle  age  (sec  page  IS?). 

Symptoms  .^Esophageal  spasm  manilests  itself  principally  in 
disturbed  deglutition.  A  swallowed  morsel  is  arrested  in  the 
esophagus,  and  the  patient  experiences  a  sensation  of  contraction 
and  pressure  in  tlie  chest,  which  is  often  intensely  painful.  The 
paroxysms  do  not  recur  often  at  first,  btit  tlie  cyclic  form  tends  to 
increase  ui  fr«|uency,  always,  however,  observing  certain  intervals. 
This  form  ofteii  pa.sses  into  a  chronic  sUigc  in  whi^h  there  is  dj's- 
phsgia  whenever  food  is  taken.    After  ha\'ing  persisted  for  years, 
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the  spasms  not  infrcqui-ntly  clisappcur  without  any  assignable 
cause  or  therapeiitir  endeavor.  The  p»tholii(ri<^  pirtnrp  may  there- 
fore be  ont-  of  coiisiilcrable  variation — which  is  iliagtiosttcally 
important.  (Ifleiitiines  jHitients  h«ve  less  diflioiilty  in  sw^UowinR 
solid  foot!  tljaii  liquid.  In  other  fascs  the  spasm  occurs  oiUy  witli 
the  first  bite,  «(tcr  which  the  ingestion  of  ftKxI  proceeds  without 
diHieulty.  Concomitant  manifestations,  such  as  pains,  palpitation, 
fear,  <ly»pn«i,  art  ofti-ii  very  consideruhh-.  The  esophngwil  sound 
meets  with  an  obstacle  at  some  point  in  the  esopliagus,  wliich  may 
diiiappear  after  a  little  while  and  reappear  at  a  lower  point.  'J'he 
spastioaliy  closieil  entranct?  of  the  stricture  is  distinctly  visible 
thruiif;h  the  esophagoscope.  The  Itoeiitgen  thioroscope  clianic- 
tcristically  ilhistratttt  tlie  arrest  of  tlie  npaciue  bismuth  meal  and  its 
li^itning-likc  disappearance, 

Treatmaat. — Provi<ied  iJie  diugnosi.'*  of  spa-stic  stenosis  is  estab- 
lisheH,  the  first  question,  of  course,  is  tlie  etiologic  treatment — 
treatment  of  the  underlying  atTeftion  (neura.ttJienia,  hysteria).  In 
ueuriitie  patients  the  psychic  treatment  is  alwaw  of  great  impor- 
tance. If  treatment  of  the  underlying  cause  should  fail,  wunds 
will  have  to  be  used,  preferably  those  of  the  largest  caliber.  One 
»ngle  application  of  the  tliickest  sound,  coupled  with  <liIatation. 
often  hiw  H  curative  effect.  In  any  cose,  regidar  application  of  the 
larKcr  sounds  should  remove  spasm  in  time.  \cf\'  gotHl  residts 
liave  often  been  achieved  by  direct  dilatation  of  the  spastic  cardia 
or  of  the  spastic  part  of  the  esophnpus  by  means  of  the  balloon 
sounds  €lc\ised  by  Sippy  and  that  of  Mycr  (sec  page  360).  The 
sound  is  iiitroduceti  into  the  stoniaih  or  below  the  esopha^al 
stricture,  inflated,  and  withdrawn  through  the  cardiac  or  esoplisgeal 
stricture,  or  it  is  allowed  to  remain  for  some  time  inflated  in  the 
stricture.  Entrance  of  the  thick  sound  into  the  stricture  is  often 
fa(.'ilitated  by  Imving  the  patient  swallow.  There  is  no  nce<i  of  force, 
as  the  mere  presence  of  the  sound  above  the  stricture  is  often  suffi- 
cieut  to  relieve  the  spasm.  AVlien  in  grave  cases  the  question 
o(  nutrition  is  invot\'e<i,  the  use  of  the  hollow  sound  is  advisable 
in  order  to  combine  artificial  feeding  with  the  proce<lure.  The 
application  of  the  galvanic  current  lias  oftentimes  a  very  favorable 
effect.  For  this  purpitse  the  galvanic  gastric  souiid  is  inserted  into 
Uie  stricture,  witli  the  amxJu  in  the  esophagus  and  the  catiiodc  at 
the  nape  of  the  ne«k,  the  current  being  allowed  to  pass  for  a  few 
minutes.  The  combined  stomach  tube  and  eli-ctnxlc  of  Stockton 
(Fig.  30)  ha-*  given  good  re^^idts.  <:alvHiii/.ation  from  the  outside 
may  also  be  beneficial;  the  catliode  is  placed  at  the  side  of  the 
Iar>-IL\  uitd  the  anode  against  the  nape  of  the  neck.  Closure  of 
the  cathode  will  cause  irritation  of  the  vagus,  imder  the  influence 
|of  which  regular  deglutition  will  follow.  In  the  presence  of  very 
'pronouiiciTl  hyperestlL-iia  it  is  a<hi.sable  to  employ  anesthetics  in  the 
form  of  cocain,  eucain,  antsthesin,  or  orthoform  (see  page  270), 
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aSO  DISEASES  OF  THE  ESOPHAGUS  ^^H 

Benzyl  bcnzoatc  has  rct-cntly  been  iiscti  with  bpnefi  t  in  cases  of  spaum 
of  th«  esriphngiis  (sw  page  276t. 

DiUtatlOD  of  th«  Est^hagus.  I'mhologic  dilatations  of  the 
e.soplmgu»  iirc  citiicr  dilTusc  tuiiiforin)  or  purtial.  The  i-ntirc  length 
of  the  caophag;iiH  is  rarply  involved.  The  fji\'orite  seAt  is  almve 
an  organie  Hteiiwsis,  btit  tliis  (Iws  not  signify  tliat  every  strieture 
is  fnllowe<l  by  dilatiition.  for  the  musoiihitiire  of  the  eMopim^iis 
ia  stronR  enough  to  rapidly  throw  ont  food,  mucrus  and  sputum 
which  collect  hIkjvc  tvcn  pronoiiriei-d  strieturts.  It  is  oiilv'  when 
the  tiniKcriilature  weakens  that  a  part  of  the  esophaKcal  wall  is 
dilatfd.  less  oftirii  the  entire  section  above  the  stricture.  Tlic 
mucous  membrane  in  the  dilated  area  is  inflamed,  and  the  stagnant 
food  remnants  exert  pressure  upon  it;  frefjuent  vomitinn,  eructa- 
tion, and  offensive /rtor  rx  ore  are  nmong  the  inanife;*tations. 

A  dilatetl  condition  of  the  esophaRiis  without  any  anatomic 
obstacles  is  etinindly  and  therupcutieidly  more  important.  These 
eases  arc  now  well  known  clinically.  There  is  usually  a  uniform 
fusiform  dilatation  which  extends  upward  from  the  dinphrti)^. 
The  esophagus  is  eystically  distended,  the  (ireatest  diameter  of  the 
siK'  being  ininuHliately  above  the  diaphragm.  In  some  eases  the 
distended  part  resembtct  an  elongated  ellipsoid.  I1ie  musculature 
in  the  dilattnl  area,  notably  the  layer  of  circular  fibers,  is  usually 
hypertrophic.  The  mucous  membrane  may  be  normal,  but  usually 
it  is  hypertrophic  and  sometimes  inflamed,  covered  with  paiiillary 
proliferations,  or  erodi-il. 

Etiology. — Ktiologically,  spasms  of  the  cardia  or  of  the  lower 
section  of  the  esophagus  are  chiefly  to  be  considered.  Further 
etiologic  factors  are  atony  of  the  esophagus,  with  sub.ie(|upnt  dis- 
tention and  secondary  cardiospasm.  Trauma  has  also  been  held 
responsible,  and  it  may  well  be  imagined  that  a  trauma  may  lead 
to  a  spasm,  or  atony  or  paral,vsis  of  the  esophagus.  Organic 
affections  of  the  central  nervous  s>-stem  or  ui  the  \agi  may  likewise 
cause  disturbances  in  tlie  innervation  of  tlie  canlia  and  esophagus, 
Tlie  affection  occurs  principally  in  neiuT)tic  patients,  and  is  about 
equallj'  distributed  between  the  two  sexes.  It  occurs  betwecji  the 
ages  of  fifteen  and  forty.  Kxperience  conlinns  the  necessity  for 
examining  for  gastroptosls  in  every  case  of  dilatation  of  the 
esophagus,  aa  the  latter  may  be  due  to  kinking  from  sagging  of 
the  .stomach. 

Symptoms. — The  sjinptoms,  especially  in  the  initia  stage,  re* 
semhle  ihose  of  spastic  stenosis  descrihed  above.  In  tlie  pro- 
iiMunceil  ])athologic  picture  there  is  this  prominent  fact  to  be 
considered,  tliat  the  food  can  be  swallowed  but  not  conveyed  to 
the  stomach:  the  sensation  b  as  if  the  food  were  arrested  iiiuno 
diately  before  reaching  the  stomach.  For  this  reason  the  manifes- 
tations arc  often  referred  in  the  beginning  to  the  stomach  itself, 
tJic  associated  symptoms,  such  as  pressure  and  pain,  binng  locaUzed 
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in  the  priori  of  the  ejiigastric  angle.  Awortling  to  ttie  Heveloiimeiit 
of  tlic  sat",  thf  sjiiiptoms  wary.  It  is  easy  to  iiiiilerstAtid  that  a 
large,  well-filled  sac  exerts  (treat  pressvire  iipnii  the  neighboring 
orguns,  the  heart,  diaphragm  and  lungs,  causing  corresponding 
dinturhances.  Oftoritimrs  patients  an?  awakened  from  ^leep  by 
violent  paroxysms  of  rniighinc  and  suffocation,  especially  when  in 
the  horizoiitnt  decubitus  the  sac  is  evacuated  upward  ami  part 
of  the  evacuated  mass  invades  the  larynx. 

Diitnosu, — All  these  manifestations,  considered  in  conjunction 
with  those  of  eanliospasm  and  esophageal  spasm,  point  to  the 
eorrw;l  iliagnosis.  The  latter  is  assured  by  examination  with  the 
sound,  which  can  either  not  pass  hito  the  stomach  at  all,  or  only 
with  diffieulty.  In  this  connection,  the  changing  ehcmism  of  the 
material  thus  obtained  is  important,  particularly  when  the  sound 
once  in  a  while  happens  to  enter  the  stomach  and  gastrit;  contents 
can  he  witlulriiwii.  Aside  from  the  sound,  the  csophagoscope  is 
of  diagnostic  service,  as  the  dilated  esophageal  wall  presents  nnmer- 
OU3  folds  and  ridges  of  mucous  mrmbrnne.  Furthermore.  Uocntgen- 
ray  examination  (st-e  Chapter  \')  will  serve  to  establish  the  exact 
diagnosis  by  showing  with  the  aid  of  bismuth  the  dilated  urea. 
The  condition  of  the  mucous  mentbrnne  is  established  by  the 
vsophagoscope. 

Prognosis. — The  prognosis  is  not  so  wnfii%iirahle  as  in  diverticula, 
f'ascs  which  are  not  too  pr(»noiinc«l  or  loo  t)Id  can  unquestionably 
l>e  cured  or  improved.  Even  in  considerable  dilatations  uf  the 
ejwphagtis  it  is  pos;<>ible  in  most  eases  to  maintain  the  state  of 
nutrition  sufficienily  to  prevent  a  fatal  termination. 

Treatment. — The  treatment  depends  upon  whether  spasm,  atony 
or  other  organic  change  (esophagitis)  has  given  rise  to  the  dila- 
tation. When  there  Ls  spasm  of  the  cardiu.  it  is  clear  that  the 
spasm  has  to  lie  treateil  as  such,  in  the  manner  described  under 
that  head.  It  should  l>e  added,  however,  that  those  coEidilions 
of  cardiospasm  which  occur  as  seqiielie  to  chronic  inflammatory 
pfocrsses  of  the  mucous  membrane  are  not  suitable  for  sound 
Ueaiment  Such  organic  change*  of  the  mucosa  might  be  exacer- 
bated by  sinmding,  thereby  increasing  the  inclination  to  spasm. 
In  this  secondary  spasm,  therapeutic  measures  are  often  very 
siiecessfnl.  The  patient  is  to  have  physical  and  mental  rest,  and 
if  ntfOsary  be  t-njoineil  to  ki-ep  long  hours  in  bed.  .Ml  kinds  of 
Htimulants  {alcohol,  cotTee)  must  be  strictly  avoidetl.  The  diet 
should  be  absolutely  non-irritating.  Moist  packing  of  the  chest, 
pmcking  of  the  btnly.  wann  baths  and  pine  needle  baths  are  often 
beneficial.  In  the  presence  of  highly  irritating  nmditions  and 
ermsiiierable  nnxicty,  regular  smiilj  doses  of  opium  and  bromid 
(tincture  of  opium  ll.;t  (>.,  potassium  bromid  0.5  to  1  gram)  or 
murphiii  should  be  prescril)e<l.  Papuverin  and  bcnuyl  bcuKoate 
both  valuable  (see  page  27t)).     Daily  irrigation  of  the  dilated 
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esophagus  will  no  doubt  improve  the  (.'ontlition.  S)i(>ul(l  die 
iMivtTtlwle-ss  persist,  local  treftlmentof  the  cardia  shmild  heimti- 
tilted.  After  irrigation  of  the  esophagus,  the  upplitration  of  a3-to  4- 
per-tfiil.cueaiii  solution  to  the  cardiac  region  will  serve  to  reduce  tbr 
irritability  of  the  eardia.  (lalvanization  of  the  carvlia  also  hts  ■ 
soothing  cfn^t.  This  can  be  carried  out  witJi  the  ordinary  stomiti 
electrode  or  n  lube  electrode  devisei)  by  Stockton  (Fig.  SO).  A 
very  weak  galvanic  current,  0.5  to  I  or  2  miUiamp^res,  is  appKM. 
acconling  to  the  seniutivene-ss  of  the  patient. 

Wbeti  tbero  is  a  purely  nervous  spastn  of  the  esophagus  or  onlia. 
the  treatment  described  under  C-ardiospaan  is  to  lie  appjinl  to 
relieve  the  .ttneture.  It  ma^'  be  again  pointed  out  that  dihution 
of  spastic  stenosis  with  the  balloon  sound,  as  deseriln-d  on  pagr39T. 
has  often  been  attended  with  brilliant  re-iulLs,  provi<led,  of  cnuiM. 
the  eardia  was  at  all  permeable. 

.Among  the  general  mea^aures  which  liold  good  for  all  VwiAi  o( 
fusiform  dilatations  of  the  esophagus,  irrigation  of  the  diliu^ 
eanal  ranks  fir.it.    The  sac  is  irrigated  daily  after  tlte  mannet 
of  gastric  lavage,  preferably  in  the  evening  before  going  to  bed" 
In  order  to  prevent  irritation  of  the  stomach  and  intestine,  it  '*' 
important  to  see  that  as  little  as  potssihie  of  the  decomposed  en** 
enters  the  gastro-iutestinal  eanal,    The  best  plan  is  fur  the  patic* 
to  acquire  the  technie  of  the  irrigation  him.'^elf,  whidi  is  not  * 
a  nile  a  very  difficult  matter,     (tood  olive  oil  and  HWeei  almor- 
oil,  flovi'ing  into  the  esophagus  after  irrigation,  will  rrduce  0 
irritability.     Another  important  point  is  physical  and  mentiil  ree^ 
Patients  whose  condition  is  run  down  from  lack  of  iiourishme:^ 
urgently  require  prolonged  rest  in  bed.    The  tngestion  of  plea*' 
of  good  food  is  of  great  importance.    During  the  first  two  or  thr^* 
weeks  nourUhrocnt  is  best  administered  hy  the  soiuid  in  order 
eliminate  deglutition,  but  for  reasons  above  cited  thiii  is  impcc 
sible  in  the  presence  of  ioflatmnatory  changes  in  the  esophagic 
In  these  cases  rcetal  alimentation  in  the  Iicginning  of  the  trea* 
meiit,  continued  for  several  daj-s,  would  be  inilicftie<l  (see  page  24S 
The  food  taken  by  mouth  should  be  absolutely  non-irritating, 
liigh  in  calories  as  possible,  and  not  too  abuudant.     GetiMuC 
speaking,  soft  and  pappy  foods  should  be  given,  abo\'e  all  muM 
fat,  cream,  oil  and  butter.    Meat  and  vegetables,  prepared  inar 
piu^  form,  are  of  course  permitted. 

The  atonic  form  of  diliitiiiiou  is  often  favorably  influenred 
mild  gjinnastics,  hydrotherapy,  and  breathing  exercises,  OWBS 
to  their  effect  upon  ilie  peristalsis  of  the  esophagus. 

Congenital  Dilatation. — Congenital  <iilulation  is  a  partial  dilaa- 
tion  of  the  esophagus  which  occurs  immediately  above  the  po« 
where  the  esophagus  passes  through  the  diuphragni,  involving  tvt 
a  small  section  of  it.    This  is  the  part  which  Lusclika  has  termed 
the  man>Tjlie8  ("Vorroagen"), 
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tmHai  Strieture. — Congenital  stricture  may  asiiiime  any  of 

Imiiag  forms: 

iitnpte  blind  termination  of  the  esophagus,  which  is  a  very 

nuTCncc.    The  existing  part  of  th<-  organ  is  a  sac,  t&pcring 

lover  cod  and  resemblinit  a  diverticulum.    This  cul-fle-sac 

mmunicatc  witli  the  cardia  by  a  thin  cord. 

Hind  (enniiiation  of  the  upper  end  of  the  e»opha^ii3.    The 

nro-thirds  of  the  di'\'cloped  csophugus  communicatca  with 

passages,  i>ermittinj;  the  truciieu  to  he  reached  by  the 

The  two  parts  of  tlic  esophagus  may  commimicate  by  a 
ir  coat,  or  this  connection  tiiay  \m'  absent. 
"be  nire  occurrence  of  complete  obliteration  of  the  normally 
ble  csopbagus  at  or  below  the  level  of  the  bifurt-ation  of  the 
,     Infant?  with  this  form  of  congenital  stricture  are  often 

to  otljcr  malformations  and  nearly  Btwa,\'s  asthenic.  They 
kcr  not  swalhiw  at  all,  or  the  milk  returns  ibningh  the  misc. 
;lusion  of  the  upper  section  of  the  esoplm^s  can  be  verified 
c  sound,  r^iially  these  infants  die  soon.  Operative  intcr- 
,  which  has  lieen  attemptcti,  has  provefl  futile.  It  might 
iblc  to  invigorate  the^>  patients  first  by  the  aid  of  gastros- 
ind  resurt  to  oiieratiou  later. 

dcmbranoiis  occlusion  of  the  esophagus.  This  consists  of 
jed  membranous  or  annular  fold ;  very  few  locations  on  the 
jeal  mucosa  are  subject  to  this  deformity,  which,  when  it 

jcf>par<li»-s  the  permeability  of  the  VAophagns.     When  the 
m  is  favorable,  njMrative  intervention  may  be  indieatwl, 
iimplc  strictures  which,  according  to  the  ananmcais,  have 

trouble  from  infancy  anil  anatomically  e^ibihit  a  perfectly 

condition  of  the  esophageal  mucosa  and  musculature,  niih- 
y  cicatrixatioii.  These  siricturejt  often  do  not  i-aus«-  any 
ins  until  the  time  comes  when  coarser  food  is  taken.     Hy 

dieting  it  is  posiiuble  to  preserve  life  for  years,  and  in  these 
tNirid  trcaimeni  is  distincdy  hopeful, 
an,  Malacla,  PerforatioD,  Hemonbaee.—  ltupture  of  a 
iy  healthy  esn|>haRus  may  incur  from  grave  Uioracic  trauma, 
jwous  rupture  is  exceedingly  rare,  but  may  occur  in  a  pcr- 
bealthy  esophagus  from  sudden  extreme  exaggeration  of  tliv 
ll  pressure  in  violent  vomiting  or  forcible  contraction  of 
ipugcal  musculature  cause«l  by  a  large,  hard  morsel  of  food. 
Igonulacia  also  undoubtedly  pla.vs  a  rfile  In  spontaneous 
e.    Esopliagomalacia,  like  gastromaUcia,  often  occurs  after 

ta  a  result  of  the  action  of  tlic  acid  gastric  juice  upon  the 
Mmhrane;  or  it  may  occur  shordy  before  death,  when,  in 
•  of  greatest  debility  or  uncotisciousnesa  (meningitis),  the 
:  is  uiuible  to  prevent  regnrgiiatioti  of  gastric  contents  into 
iphagus.  In  either  case  tlic  esophageal  mucosa,  not  l)eiiig 
iger  supplied  witli  sullicieiu  blood,  can  become  softened  and 
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di^itted.  Evi<irnily,  however,  esophagomalacia  maj-  in  exceedingly 
rare  casos  occur  in  i>tlier«ise  hcHlrliy  tmliviiliials,  when  in  some 
way  OP  oilier  a  possibility  has  been  created  for  ihe  eiUraiioe  of  acid 
Rastric  contfTits  into  the  csophagiLS.  I'n*(iis[>osiii({  fatrtors  are 
atony  of  tlic  c-ardiw  «nd  esophagus,  habitual  vomiting,  hyperuddity. 
tendency  to  eructation  and  vomillnK  after  an  abimdant  meal  at  the 
height  of  digi^tion,  prolonge<l  »hakiii)i;  of  the  body  (as  in  horse- 
bark  or  automobile  rilling  after  meals).  E^ophsc'^malaeia  nearly 
always  seieets  eonfirmetl  smokers  and  «lriiikers.  As  u  rule  the 
rupture  occurs  immediately-  above  the  cardia  in  the  nhape  of  a 
longitudinul  tear;  a  circular  tear  has  been  observed  only  once. 

Huptnn-  is.  iif  ctmrw,  always  followed  by  the  gravest  conae- 
quent^'S.  According  to  the  reported  discs  which  have  been  verified 
at  autopsy,  violent  pain  i.s  experienced  at  the  place  of  rupture  at 
the  moment  it  takes  place,  rapidi,\-  followed  by  the  gravest  manifes- 
tations— terrifyinji  fwir,  dyspnea,  collapw-.  pain,  heinatemesis. 
Ucghitition  is  nsually  not  interfered  with.  Hapid  development  of 
cutaneous  emphysema,  spreading  from  the  fiiec  an^l  ncek  over  the 
entire  bo<ly,  in  of  diagnostic  imporiance.  The  next  manifestations 
are  pneumothorax,  pyothorax,  and  all  the  grave  svniptoms  of  an 
infected  mediastinum.  Death  usually  occurs  within  twent,v-four 
hours. 

Hemorrhage  in  the  esophagus  may  occur  in  the  course  of  ulcerous 
processes,  carcinoma,  corrosion.s,  and  in  ruptures.  The  gravest  and 
most  important  esophageal  hemorrhages  are  those  from  the  varices, 
which  are  found  mostly  in  the  lower  third  of  the  esophagus, 
above  the  diaphragm.  The  veins  of  the  esophagus  communicate 
with  the  portal  vein,  iind  this  explains  that  staaitt  in  the  portJil 
circulation  leads  to  formation  of  varices.  Tlicse  varices  are  espe- 
nally  found  in  i;«ses  of  hepatic  cirrhosis,  syphilitic  affections  of  the 
liver,  thrombosis  of  the  portal  vein  and  the  mesenteric  veins.  But 
they  are  not  always  dependent  upon  portal  stasis.  'I'hcse  esophageal 
varices  may  attain  to  the  diameter  of  a  lead-pencil.  A  diagnosis 
of  varices  can  hardly  Ik*  made,  because  the  blood  vomited  from  the 
esophagus  may  just  as  well  come  from  the  stomach.  The  hemor- 
rhage is  usuull.v  very  profuse.    (See  page  592.) 

Esophageal  hemorrhage  is  treated  hy  means  of  the  ordinarj' 
Btj-ptics  (ice,  injections  of  gelatin  or  crgotin);  absolute  rest;  saline 
hjTJodermoclysis;  in-per-eent.  sodium clilorid  solution  Intravenously, 
The  administration  of  hemostatic  serum  is  beneficial  if  the  coagu- 
lating power  of  the  blood  is  below  nonnal  (see  Chapter  XXVI). 


-  NEUROSES  OF  THE  ESOPHAGUS. 

Hyperesthesia. — Hyperesthesia  of  the  esophagi-jil  mucosa  occurs 
in  hysteria  and  neurasthenia,  in  conjunction  with  spasm  of  the 
vsopliagus  and  eardia.     It  is  also  a  concomitant  matiifestatton  of 
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vnrious  nfTcciions  of  the  f,soph»gus  (iiifiammutions.  ulcers,  carci- 
noma) aiid  is  very  frequently  found  in  gastric  afTections  (hypcr- 
ucitiity.  hypersecretion).  The  sxmptoms  of  hj-percsthwia  vary 
ronsiderahly,  There  are  often  pniii-i  In  ttwailowing,  toother  with 
spasins.  Sometimes  there  are  unpleasant  sensations  in  the  esophu- 
RUa  when  no  Um»\  has  heen  ingestefl— such  as  bnriiin);.  pressure. 
and  spa^m.  which  may  disappear  during  a  meal.  Tiic  seat  of 
these  8,\nnptoms  may  be  the  entire  esophagus  or  a  few  sections 
of  it.  A  similar  disturbance  is  the  so-called  globus  hysierlcus,  but 
acconling  tu  pres<-iil  views  this  sensation  may  also  be  present  with- 
out hysteria.  PjTosis  also  involves  hj'peresthesia  of  the  csophaguSi 
as  a  conactfuence  of  the  i;astric  contents  inoistening  the  esophageal 
mucosa;  or  the  hvperesthesia  may  be  ptirely  neurolie  without  any 
regurgitutiun  of  gastric  rbntents.  In  order  to  make  a  diagnosis  it 
must  be  established  by  the  sound  whether  there  is  a  free  passage, 
an<l  this  procedure  may  sometimes  cause  pain.  The  caophaKoscopc 
will  reveal  any  anatomic  changeis.  As  a  rule  the  affection  is  verj' 
obstinate. 

Treaunent. — The  treatment  is  principally'  de))eiideiit  upon  the 
etiology.  As  to  local  ircauneni.  a  silver  nitrate  solution  (0.2  to 
0.3  p«r  cent.),  half  a  tablespoonful  in  a  wineglass  of  distilled  water, 
to  be  slowly  taken  in  sips  three  times  liaily  upon  an  empty  stomach, 
hiis  been  highly  reciimineTideil.  The  iipplication  of  sounds  may  be 
useful.  Roseidieim  reeoinmcnds  a  soft  stomach  lube  (f)vered  with 
molten  cocain  (ll.-l  :  10  cacao  butter),  to  be  inserted  and  hUowciI 
to  remain  for  about  ten  minutes.  Kucaiii  injections  (4  ]ier  cent.) 
are  also  rcct>mmended.  Other  drugs  which  are  .sometimes  bene- 
ficial are  bmmids,  murphin  and  atrupin. 

Anesthesia. — Anesthesia  of  the  csophagtus  is  possible,  but  nothing 
dcfiniic  t^  known  un  this  point, 

Paralysis.— Paralysis  of  the  esophagus  occurs  as  &  ])art  manifes- 
tation of  central  parul.\-sis  (apoplexy),  hull>«r  paralysis,  or  nnilliple 
sclerosis,  when  ihe  nuclei  or  trimkis  of  the  vagi  become  ittlected. 
Affections  of  the  vagus  ulso  occur  in  the  presence  of  mediastinal 
tumors.  A  preceiling  diphtheria  may  cause  paralysis  of  the  pbar>'nx 
and  esophagus.  I'araljsis  has  also  birn  obscrvwl  after  grave 
trauma,  and  it  is  just  possible  that  h,%-stcri«.liken'isc  plav'S  a  rAlv 
in  this  respect. 

Symptoms. — ImpetleiJ  deglutition  is  the  principal  s\-mptom,  the 
food  iK'ing  arrested  at  some  point  in  the  esophagus,  whence  it  oin 
o«Iy  he  fori-ed  into  the  stomach  by  repeated  swallowing  efforts 
or  the  swallowing  of  s  liquid.  The  sound  meets  with  no  obstacle 
in  entering  the  stoiuuch,  being  freely  movable  laterally.  LitjuiUs 
usually  pass  through  the  esophagus  more  eauly  than  solid  food. 
The  afTcction  is  often  difficult  to  distinguish  from  dilutstioQ  of  the 
cmphagus,  to  which  it  may  easily  lead. 
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Treatment.— Attention  to  diet,  which  should  chiefly  be  liquid. 
If  necessary,  feeding  through  hollow  sounds.  Application  of  elec^ 
tricity  (faradization  of  the  esophagus),  or  strychnin  injection 
0.001  Gm.  (^  grain). 

Atony. — Primary  atony  of  the  esophagus  may  develop  from  a 
neurotic  condition.  In  making  the  diagnosis  it  should  be  observed 
that  liquids  always  pass  without  hindrance,  while  solid  substances 
do  not.  There  is  no  difficulty  in  passing  the  sounds.  Organic 
affections  can  be  excluded  from  the  findings  obtained  through 
the  esophagoscope.  The  differential  diagnosis,  however,  between 
dilatation  and  atony  is  not  always  an  easy  matter, 

Tieatment. — General  strengthening  measures;  hydrotherapy; 
arsenic;  iron;  faradization  of  the  esophagus;  adequate  nutrition. 


CHAPTER  XVII. 

MarOK  NKrKOSES. 

Vagotonia;    SiMPATincoTOXiA;    Hypermotimty;     Pkbistaltic 
l*NBr.8T;  Cahdtosi'akm;  Pyu»H(WPAS5i;  Kkcctations ;  Pnei'mo- 

T08I8;     VoMITINU;     Ut'UINATlON;     REGCHdlTATlON;      PYLORIC 
iKSfFFlCIENCY;  SlNOirLTTS  GaSTBICVS. 

It  U  oftcii  difficult  to  cstublUh  n  diaRnosi!>  of  a  purely  nervous 
or  functional  deranncmcni  of  the  storoacli^thBt  is,  to  be  i-ertain 
that  no  orgunif  discasr  is  present.  It  is  also  difficult  to  asrcrtain 
whether  or  not  the  fundamental  neurasthenia  l>nng  ai  the  bottom 
of  every  neurosis  of  the  stomaeh  is  ilie  primary  eauAe. 

Neuroses  of  the  stomRoh  ar»^  ditTeren  listed  from  organie  enn- 
(liliufiH  by  the  one  prwlominant  .s\inptnm,  ri-ferahle  to  the  motor, 
secretory,  or  sensory  functions.  This  symptom  has  heen  termed 
"iK'n-ous  dyspei»sia."  Some  writers  endeavor  to  draw  distim-l 
lines  of  deiuarration  Iwtwwn  motor  and  s(?ereior\'  and  sensorj' 
oeuroises,  and  ^pvak  of  nervtuis  dysptpsin  as  a  <llsease  in  itself,  in 
which  there  may  be  present  (ombinations  of  motor,  seeretnry,  and 
sensory  disturbances,  giving  rise  to  purelj'  subjective  sjmpioms. 
Gastric  neuroses  develop  principally  in  individuals  of  a  nervous 
lemperttnicnt  —  that  is,  in  neurasthenics,  h>'pochoudri«ci*,  and 
h,\'»teri('al  pcrsiMis. 

THE  VEGETATIVE  NERVOUS  SYSTEM. 

Functional  ilerangcment  of  the  gaslro-inlestinal  tract  can  be 
best  understoml  by  a  study  of  the  vitweral  nervous  system.  The 
innervation  is  supplitnl  from  thr^f  sets  of  nerves:  first,  the  tonic 
or  motor  impidM-.s,  tmnsmitted  through  the  vagus:  second,  the 
inhibitory  inipnlscs  through  the  sympathetic;  and  thir<i.  inde- 
pendent imjnilses,  tlirough  the  gnnglionie  plexuses  of  Auerbach 
and  Klrissner.  These  nerves  can  be  distinctly  stimulated  and 
distinctly  inhibited  by  certain  medieimieHt,-i,  The  first  two  acta 
of  nerves  are  functionally  antagonistic,  and  in  correlation  have 
Ircen  called  by  Lnngley  the  "vegetative  nervous  system" — a 
system  that  in  self-g((veming  and  entirely  in4iepcndent  of  the 
impulses  which  originate  in  the  cells  of  the  cerebral  cortex.  They 
supply  the  sniiHith  mnscle  and  nil  the  serrrtory  glands  of  the 
digestive  organ^i.  Disturbance  in  ihc  equilibrium  of  these  iwrves 
induces  the  classical  conditions  of  hy[jennotility  and  hj-pomotility, 
■tony,  hvix-rseeretiiin  and  hyposeeretion,  with  their  a<'mmpanying 
ajTnptntns. 


388 


MOTOR  NBUItOSBS 


VAGOTONIA  AND  STTMPATHICOTONIA. 

In  contrast  with  the  <*iitr«l  nervous  system,  which  serves  the 
senses  and  the  muscles  controlled  hy  the  will,  ntsiiid*  the  vegetative 
nervous  nystein— under  whieh  term  wo  itirluik-  all  nerve  fibers  which 
are  connected  with  organs  having  miikhjiIi  imisi-lfs,  such  as  the 
esophu^s,  stomach,  intestine,  liver,  gall  hladdcr,  pancreas,  blond- 
\'e8»cU,  jtland  diicu,  anil  skin,  as  well  as  the  nerve  structures  which 
determine  the  activity  of  the  ijlands  of  secretion.  Besides  these, 
certain  (irK'iins  are  included  in  the  system  which  have  eross-striate<l 
muscle?,  such  us  the  heart,  canlia,  pylorus,  aims,  anil  ihc  muscles 
of  the  gieiiital  apparatus.  One  marked  distinction  between  the 
central  utid  the  vegetative  nervous  systems  is  that  the  tatter  has 
fCanglionie  cells  interposed  in  the  course  of  the  nerve  distribution. 
This  characteristic  makes  it  possible  for  the  aiiniomist  ami  the 
ph>'siolo);ist  to  definitely  separate  the  two  great  nervcms  systems, 
when  ve}:elative  ner\'es  are  siimtiUited  at  their  origin,  definite 
manifestations  oecur.  but  if  nteotin  be  painted  ni>on  a  ganglion 
between  the  site  of  sttmiiliition  and  the  periphery  these  manifesta- 
tions cease  at  onec.  The  functional  manifestaiion.H  of  ihc  eeniral 
nervous  sj-stem  are  uniitTeeted  by  nieotin. 

The  vegetative  ner\ous  s*item  embrnces  the  sjTnpnlhelic  and 
related  ganglia  supplying  the  organs  of  invuluniary  IhhHIv  fuiRtion 
independent  of  the  central  nervous  s>-stein.  and  in  addition  tlie 
cranial  and  sacral  nerves.  One  part  of  the  s>-stcm  is  supplied  by  the 
thuracie  cord  and  the  upiwr  area  of  the  lumbar  conl,  by  way  oif  the 
s>*mpathetie  ganglia,  wliile  aiu)ther  part  originates  in  the  medulla 
and  the  sacral  segment  of  the  spinal  eord;  the  hitter  is  cjilleti  the 
autonomic  or  extended  viigus  system. 

It  will  thui*  be  seen  thai  the  vegetative  nervous  system  c-ousists 
really  of  two  great  systems — the  sympatlietic  and  the  autonomic. 
The  vi.scera  are  innervatifl  hy  both.  Both  are  under  the  control  of 
the  internal  secretions.  Electrical  investigation?'  show  that  mani- 
festations caused  by  stinuilation  of  the  fibers  of  the  svinpathetlc 
may  be  counteracted  by  stimulation  applied  to  fibers  of  the  auto- 
numie.  and  nVf  vema.  The  two  systems  seem  to  lie  functionally 
untugonistic  to  each  other.  This  is  proved  phannueologically. 
Kpinephrin  aet.s  solely  upon  the  s>-mpatheiic  system;  its  action  is 
equivalent  to  stimulation  of  the  sympathetic  filwrs.  llie  autonomic 
system  can  also  be  iuHuenecd  by  drugs.  The  most  important  arc 
atropin,  pihicarpin,  physostigunn.  and  muscarin.  It  is  known  that 
epinephrin  fh>ws  continuously  from  the  adrenals  and  that  this 
internal  secretion  exerts  a  continuous  inthtcnec  upon  the  sym- 
pathetic nwvous  9>-9iem.  Eppiiiger  and  Hess  belitrve  that  there 
may  Iw  an  internal  secretion,  denoinimited  by  ihcm  "autonomin," 
which  continuously  stunuhites  the  autonomic  nervous  system. 

The  autonomic  nervous  s>'stem  stuuulates  motility,  sccTCtiwii,  and 
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"Sensation,  white  the  sj-mpaihetic  itihihiis  thtiii.  Wht-ti  hoth 
8>'stcin5  act  huniioiiioiisly  anil  are  properly  baliineeil,  iionnal  hmlily 
fiiiictton  results.  If  for  any  reason  this  funetional  f<]uilil(rium  b 
broken,  there  results  a  eundiiioii  of  vnriutioii  in  tonus,  ili-pt-ii<ling 
upon  whieh  system  is  overs liraula ted-  -that  is,  a  eomlition  of  either 
va)^tonia  or  s,Miipiithieutunia. 

Kriim  ovcrstimiiliitioii  nf  the  aulDnomic  nervous  Hystem  we  have 
the  romhtinn  known  as  vagotonia.  When  the  syuipiithetie  s^'stem 
is  iiversiiinulutul.  sympathicotonia  results.  Certain  drugs  induce 
antaRonislie  aetion  hy  stimulating  both  systems.  The  apjiusition 
of  the  two  s,\steuis  prevents  mnite  transitiim  of  the  functions  of  the 
visceral  organs  from  one  extreme  to  the  other,  h  is  quite  possible 
that  there  exists  in  the  centra)  nervous  .system  a  center  which  con- 
trols the  nntagonisiie  action  of  these  iwn  systems.  It  is  clear  that 
a  disturbance  in  either  system  will  cause  an  increiiswi  or  decreased 
(onus  in  the  other,  which  may  Iiecome  the-basis  for  the  development 
of  a  pathologic  condition. 

Sufficient  evidence  has  been  aflduced  to  show  that  disturbance  of 
the  vegetative  nervous  system  plays  a  most  important  r6le,  not  only 
in  initiating  local  gastro-enteric  fundioniil  ilcfect,  but  also  in  con- 
trolling and  shaping  the  course  of  such  defect  to  the  point  of  profound 
organic  change. 

Excessive  stimulation  of  ihc  autonomic  nervous  system  causes 
spasm  of  the  circular  muscles  of  the  alimentary  canal.  This  over- 
stimulation may  in<luee  ew)phng"spasin ,  cnrdi()>pa--iin,  gastrospusin, 
pylonvspasm,  enterospasm,  or  prociospasm.  Indeed,  an  excessive 
tonus  aiK)  M  ^piiMic  condiiioti  of  sepuraie  segments  of  the  gut  VBU 
rrsult  in  chronic  spastic  constipation.  The  typical  vagotonic  never 
lias  a  dry  mouth.  Attacks  of  sweating  are  u»suciated  with  many 
other  conditions  of  increased  tonus  in  other  parts  innervated  by 
the  vagus,  such  as  nausea,  vomiting,  asthma,  angina  pectoris,  and 
gastric  crises. 

In  vagotonia  there  is  increased  tone,  peristalsis  and  secretion  of 
the  stomach.  The  cow-horn  stomach,  with  mu^ular  tone.  I>eh>ngs 
to  the  vagotonic  in<lividual.  Hypersi-cretion  and  hjperacidity  are 
traceable  to  stimulation  of  the  autonomic  nervous  system.  Pain 
is  a  common  sccompaniment  of  this  condition.  Stimulation  of  the 
cipciilar  pyloric  muscles  is  the  umlerlying  cau.^  of  pylorospasm. 
[■lsophagt>spasin  and  cardiospasm  are  both  tjiiica!  of  vagotonia. 
Muscular  spasm  of  the  stomach  induces  an  ischemia  of  the  gastric 
mtKOUs  membrane,  with  loss  of  the  aniiferment,  allowing  the  excess 
of  h}'<lroehloric  acid  to  attack  the  mucosa,  when  accidental  infection 
may  lead  to  the  formation  of  gastric  ulcer.  The  initial  lesion  of 
peptic  ulcer  maj*  be  due  to  a  disturbance  of  the  vcgetati\e  nervous 
system,  ami  this  may  lie  brought  about  by  a  disturbed  honnonc 
iMlaiici*  between  the  thyroid  and  adrenals.  O.  A.  Friedman  haa 
proved  the  tnitli  of  this  statement  by  animal  experimentation; 
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aftiT  adrctiiiloL'tomy,  paraihyroiderfcimy.  or  ri'iK-iitwl  iiij*ftions  of 
thyroiil,  iiiliinirijiti  nr  opim-phrin,  It^sjons,  cposimis  4jr  noiile  iilotrr^ 
devflopcd  in  tho  Hlnmach. 

Both  <iiiirrhcu  mid  const ipai ion  result  from  vagntonia.  When  llie 
lon^ittiilinal  imisilp  fibers  are  involve^l.  diarrltca  occurs,  smi  when 
the  circular  musric  fibers  are  alTectwl  the  result  is  ftpastic  t-onstipa- 
tiiHi. 

The  trnder,  palpable  colon  is  »  prominent  sign  of  vasotonin.  lu 
limny  eases  thesinullnms«.-sof  fecal  matter  are  eovtTcd  with  mueus. 
This  inercaseil  serretory  aetivily  of  the  eolon  imiuees  a  eoiidiliun 
that  approaches  niueous  colitis.  We  rejjard  mucous  colitis  as  a 
secretory  neurosis  of  the  inteatine,  Ijwuusc  atropin  has  such  a 
markedly  beneficial  action  upon  it.  The  cause  of  the  disease  does 
not  lie  in  the  intestinal  mueosit,  for,  though  we  call  the  condition 
mucous  colitis,  there  is  no  inflammation  of  the  colon.  The  ciuisc 
tindoubtrdly  is,  in  many  instances,  some  disturbance  of  the  auto- 
nomic nervous  sj'stcm.  Many  patients  sufl'erinjj  from  mucous 
colitis  give  a  hbtory  suggestive  of  prolonged  intestinal  spasm. 
Spastic  Constipation  i»  often  accompanied  by  spa.sm  of  the  anal 
sphincter  so  severe  as  to  prevent  defecation  that  would  otherwise 
occur.    The  patient  feitrs  the  piiin, 

Epinephrin  stimulates  the  sjTnpathclie  nervous  system  a,'^  pilo- 
carpiii  stimulates  the  autonomic.  Numerous  investigations  have 
prove!  that  there  exists  a  phannncologie  antagonism  between 
epinephrin  and  pilocarpin, 

Atropin  paralyzes  the  peripheral  ends  nf  the  autonomic  nerves, 
quieiinj;  the  spastic  intestine.  The  action  of  the  drug  is  best 
ol>»crvcd  in  cases  of  incrca»e<l  toims  or  vagotonia  which  linve  led 
to  increa.sed  inti'siiim!  fH-risud^is. 

Diaevostic  Phenomena  Id  Diiturbuices  of  the  Vegetative  Nervous 
System. — A  classification  of  certain  groups  of  diseases  showing  a 
predominance  of  vagotonia  or  sympathicotonia  signs  is  not  very 
difFicult.  Many  of  these  signs  and  s\Tnptnms  can  be  produced  I>y 
decreased  functioning  of  one  of  the  sj'stcm^.  with  ovcrfunctioning 
of  the  other.  The  following  are  a  few  of  the  many  tests  for  the 
recognition  of  vagotonia  and  sj-mpathicotonia.  Aschner's  phe- 
nomenon (oculocardiac  reflex)  is  prorluced  by  continuous  pressure 
with  the  fingers  on  the  eyeballs  for  one-half  to  one  iniimte.  In  the 
nonnal  jicrson  retardation  in  the  pulse-rnte  follows,  but  rarely  to  a 
greater  degree  than  ten  beats  to  the  minute.  In  vagotonia  there  is 
a  marked  stowing  of  the  pulse  during  this  procedure,  and  at  times 
even  a  hradjcardia. 

Hering's  phenomenon  is  e\'oked  I).v  slow,  deep  respiration.s. 
Normally  the  rate  and  volume  nf  the  pulse  continue  prnctically 
consunt  during  deep  inspiration  mid  expiration.  In  vagotonia, 
inspiration  causes  an  increase  in  therate  of  thepulseandadecn?ase 
in  the  volume,  while  in  expiration  the  pulse  becomes  slower  and 
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increases  in  volume.    On  forced  inspiration  the  pupils  are  dilated, 
ud  on  expiration  contracted. 

Hepilocarpin  test  consists  in  administering  0.006  Gm.  (-j^  grain) 
ofpilocarpin  hypodermically.  In  sympathicotonia  no  salivation 
ii&ms.  In  vagotonia  extreme  salivation  and  bronchial  secretion 
occiLr. 

Other  tests,  such  as  fat  tolerance,  carbohydrate  tolerance, 
giinephrin  sensitiveness,  and  cutaneous  sensitiveness,  have  been 
suggested.  This  whole  subject  is  of  such  great  importance  in  the 
dia^osis  and  treatment  of  neuroses  of  the  gastro-intestinal  tract 
that  I  have  tabulated  some  of  the  important  sj-mptoms  and  signs 
suggestive  of  derangement  of  the  vegetative  nervous  system; 

Vaootonia.  Stmpathicotonia. 

MuMuB.  Mydriaaie. 

Accommodation  spasm.  AcconunodBtion  ptiralysis. 

Frequent  winking.  Infrequent  winking. 

Epiphora.  Diyneaa  of  eyebaUs. 

EnophthalmoB.  ExophthslmoB. 

Excessive  petspirstion.  Drj^ess  of  skin. 

Ptyaliem.  Dryneaa  of  mouth. 

Biiti  gastric  acidity.  Low  gastric  acidity. 

Acnylia.  Gastroirhea. 

Gastro-intestinal  hypermotility.  Gastn>intcetina1  hypomotility. 

Spastic  constipation.  Atonic  cnnatipation. 

Muoous  colic.  No  mucous  colic. 

Diarrhea,  occasionally.  Diarrhea,  rarely. 

Bradvcardia.  Tachycardia. 

Low  blood-pressure.  High  blood-pressure. 

Asthma.  Urticaria. 

Cardiospasm,  pyloroepasm.  Gastric  atony. 

Enterospasm,  proctospasm.  Intestinal  relaxation. 

Status  lymphaticus.  Tonsils  atrophic. 

Gig  reflex  absent.  Gbk  reflex  marked. 

Eosinophilia.  Eosinopenia. 

Clammy  hands  and  feet.  Dry  hands  and  feet. 

Dermographia.  No  derm(^traphia. 

Aschner's   oculocardiac   reflex  Aschner's  oculocardiac  reHex 

positive.  negative. 

lilocarpin  test  positive.  Pilocarpin  test  negative. 

Increased  fat  tolerance.  Steatorrhea. 

Graefe's  sign  positive.  Mobius'  sign  positive. 

We  recognize  that  a  hjpertonic  state  of  the  musculature  of  the 
siiffliach  and  intestine  is  a  constant  result  in  vagotonia.     There  is 
I     in  overeontraction  of  the  intestinal  canal,  which  is  manifested 
I     ">  the  condition  known  as  spastic  constipation.     Upon  palpation 
'''6  sigmoid  may  be  felt  as  a  thick  cord.     The  anus  is  tight  and 
"^itracted.     These  patients  often  complain   of  abdominal   pain 
*on  after  meals.     Partaking  of  cold  liquids  ma\-  induce  a  sudden 
"tick  of  diarrhea,  with  excretion  of  a  large  quantity  of  mucus. 
'le  colics  of  enteritis  mepabranacea  have  in  their  etiology  a  <iis- 
fnrbsDce  of  the  vegetative  nervous  system.    (See  Chapter  XXXVI.) 
fteatmeat. — In  the  treatment  of  all  the  neuroses  of  the  gastro- 
intestinal organs,  disturbance  of  the  visceral  nerves  deserves  careful 
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coii^iidcratioti.  The  rtsultH  from  medicnl  ireatmom  Iinve  proved 
eminently  satisfaclorj'.  In  liypcracHiily,  liypi-nnutility,  canlio- 
spssin.  pylopiispasm.  enteruHpa--*iii,  spastic  c-on-itipation,  nnd  enter- 
itis inemliriiiinct'ti,  ntrupin  or  IH-Ilmlunna  is  our  sovemKn  rcmwjy— 
extract  of  belladonna  0.(K)8  (im.  (J  grain)  three  or  more  times  daily 
iinlil  the  physiologic  action  of  the  druK  is  securefl.  the  medication 
to  be  eontinueil  tnuil  the  throat  becomes  dry,  when  the  dose  »houl(i 
be  grudiiall>'  decreased.  Benzyl  bcnuoate  often  relieves  the  spasm 
(see  pftKC  276). 

In  the  treatment  of  tow  (;astrie  acidity,  gastric  and  intestinal 
atony,  constipation,  and  {^^troenteroptui^is,  pilocarpin  is  the  best 
remedy.  It  stimulates  the  branches  of  the  vagus  which  supply 
the  gastrii-infestiEiiil  nrfiiins.  antl  i^  i'onsc(|uently  vagotonic.  Pilo- 
carpin should  I>e  given  in  doses  of  (MHILi  Gm.  (jV  grain)  three  or 
more  times  daily  until  the  pli>-siologie  uctioii  of  the  drug  is  secured. 
The  annoying  itching  snmeiimes  present  is  rapidly  relieve<l. 

Regulation  of  diet,  hyperalimentation,  ctlueiition  of  the  patient 
to  a  rmional  ramie  of  life,  liydrotherapeutics,  gymnastics,  elec- 
tricity, massage,  arc  all  of  value.  The  physician  may  exercifle 
tt  profound  influence  over  the  patient's  mental  condition  when  he 
is  able  lo  do  so;  the  progress  of  the  case  toward  recovery  will  be 
iiiucli  more  rapi<l  than  it  would  otherwise  be.  The  prognosis  will 
depend  largely  upon  the  duration  of  the  treatment,  which,  in  the 
majority  of  cases,  must  be  protracted. 

[  H7PERM0TIUTT  (HYFERKIN&SIS). 

"Hjpermotiliiy"  is  a  term  which  designates  an  abnormally 
increased  iimvcment  in  the  evacuation  of  the  stuiuach,  so  that 
the  viscus  is  often  found  empty  soon  after  the  ingestion  of  food. 
Ilj-pcrmotility  may  occur  in  cases  of  arliylia  gnstriea.  the  closure 
of  the  pylorus  being  defective  on  account  of  the  diminution  or 
absence  of  hydrochloric  acid  secretion;  or  it  may  occur  with  any 
other  variety  of  pyloric  insuPRcieney.  It  is  a  frequent  accompani> 
menl  of  duodenal  ulcer.  Cases  of  purely  neurogenous  hypcrmotiUty 
arc  rare.  The  diaguoftis  is  eslubli^ihed  by  means  of  «  test  hreak- 
fnat  or  the  Roentgen  ray.  IlyiK-nnotdity  does  not  often  give  rise 
to  distressing  symptoms,  and  consequently  does  not  require  any 
particular  treatment. 

PERISTALTIC  UNREST  OF  THE  STOMACH. 

Tlie  complex  of  symptoms  first  described  by  Ku^smaul,  and 
attributed  by  bim  to  i)erisialtic  unrest  of  the  stomach,  does  not 
often  occur  as  »  pure  neurosis.  The  patients  experience  sen,sation5 
of  oonslanl  "griping  and  moving"  in  the  stomach  and  alwlomen. 
When  the  abdoiuUiul  walls  are  thin  and  the  stomaeh  more  or  lerts 
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,„-_.tic.  il  is  poasiWe  for  the  examiner  to  dWern  the  aotiml  peri- 
iVttltic  muvmciits oF  the  stoumch,  Thi-sp  muvi-nttnis  arv  invisible 
through  the  itlxintninai  wall  wlicii  ilie  .stniimch  h  in  it»  uoniial 
posilioi).  A  more  or  less  rapid  peristalsis  is  occasionally  accom- 
panied by  rolling  sounds  whii-li  i-ati  be  heard  at  some  little  distance 
from  the  patient.  This  condition  is  often  present  in  stenosL*  nf  the 
pylorus.  In  making  the  diagnosis,  mi-chunical  obsiruciion  about 
the  pylorus  must  be  ruled  out. 

Traatmeiit,— The  treatment  consists  in  combating  the  cause  as 
well  ns  the  general  nervous  symptoms  present.  In  stenosis  of 
the  pylorus  a  gastroenterostomy  is  indicated.  Excessive  exertion, 
either  menial  or  physical,  must  be  ean-fully  Avoided.  Nutrition 
should  be  regulnied  in  order  to  avoid  the  ingestion  of  anything 
that  might  irritate  the  stomach;  the  fooil  should  be  of  a  bland, 
M-milii|uid  nature,  and  too  great  a  quantity  should  not  be  allowed 
at  any  one  time,  for  fear  of  ovenlistending  the  stomach.  The 
evening  meal  should  be  light.  The  milk  etire,  combined  with 
rest  in  bed,  is  worthy  of  trial.  The  direct  local  treatment  eonsbts 
of  either  eold  or  warm  applications  over  the  stomach,  with  lavage 
ill  the  presence  of  dilatation  and  pyloric  stenosis.  P^leclrie  treat- 
ment in  the  form  of  cither  the  galvanic  or  farudic  current  may  be 
employed  (see  i)age  '2\'}).  Siimetimes  conlininK  the  patient  to  bed 
and  resorting  to  rectal  feeding  gives  good  results,  owing  to  the 
ph ysiologic  riTsl  thus  affordf^l  the  stomach.  \  two  weeks' course  of 
nutrient  enemata  (see  page  213)  often  results  in  com|>leie  reenvery. 
Tlic  drug  indications  include  the  use  of  tlic  brouiids.  Strontium 
brumid,  I  Gm.  (15  grains)  four  times  a  day  in  water,  or  cHNlvin 
phosphate.  0.01  to  O.OH  Gm.  (i  to  }  grain)  cvcrj'  two  or  three  hours, 
may  be  preseriljed  for  the  relief  of  pain.  Kxtract  of  iH-lladomia, 
0.01  Om.  (i  grain),  sometimes  aifords  great  relief.  For  rheumatic 
patients  acclylsalicylic  acid  1  Gm.  (15  grains)  and  bismuth  sub- 
nitrate  1  Gm.  (1.5  grains),  three  times  a  day,  has  proveti  Ix-neficial. 
Vibratorj-  maasage  over  the  left  side  of  the  tenth,  eleventh  and 
twelfth  (hl^^al  vcrtcbne  ha.'*  also  given  relief  in  thi,s  condition;  it 
should  be  performe<l  daily,  the  treatment  lasting  five  minutes. 


CARDIOSPASM. 

Oirdio-ipH-Mi)  is  a  condition  in  which  a  siwstie  contraction  occurs 
at  the  cardiac  orifice  of  the  stomach.  The  esophagus  l>cromeH 
eloaed  up  at  itn  junction  with  the  stomach  at  the  moment  of  swal- 
lowing, so  that  it  is  impossible  for  either  solids  or  licjuids  to  enter 
the  gastric  cavity,  I'nder  normal  conditions  the  cardia  is  capable 
of  eoniraetion  and  relaxation.  Tiie  contractile  force  is  situated  in 
tlie  cardia  itself  through  the  vagus,  while  the  power  of  relaxation  is 
eotiiiutled  fn>m  the  thoracic  ganglia,  whence  the  inhibitory  impula 
proceei]   to  the  canlia.     During  each  aet  of  swallowing, 
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tory  impulses  pass  from  die  sj-mpathrtir  to  rhe  c-ardia.  causing 
the  latter  to  open  to  receive  the  bolus  uf  food,  In  eanliospasm 
this  inhibitor}'  control  h  apparently  absent,  m  that  the  cardia 
renuins  in  «  state  of  continuous  contraction.  Cardiospasnt  h 
pmbabiy  due  to  an  afTection  of  the  vcJCetiilive  nervous  system. 

The  terra  "achalasia,"  meaning  absence  uf  rclaxaiinn,  has  been 
suggested  by  Hcrtit  as  descriptive  uf  the  condition  commonly  known 
it»  eardirispa.tm.  In  achalasia  a  rubber  tube  filled  with  mercury 
nill  drop  through  the  cardiit  into  the  stomach  witbout  the  slightest 
diilictilty.  thusdilVercntinting  ibis  condition  from  obstrucnDiicniised 
by  a  growth. 

Sfinptoins.— Rmniinntion  of  ihe  <'Hr(1iH  in  thin  condition  has 
revealed  hypertrophy  of  the  muscles  and  slight  atrophic  ehaii{!:es 
in  the  pncuinogastrie  nerve.  Cardiospasm,  as  a  rule,  starts  sud- 
denly during  eating,  and  may  pass  oil  rapidly  (acute  cantiiispasm) ; 
or  it  may  persist  for  a  long  time  (chronic  cardiospa.sm).  When 
the  condition  becomes  chronic,  patients  while  eating  experience 
a  sensation  of  jjressure  in  the  eliest,  which  at  times  assnme^  the 
character  of  spastic  pains  radintiitg  toward  the  bowels.  The 
morsel  of  food  is  felt  sticking  in  the  esophagus,  only  to  pass,  after 
a  time,  into  the  stomach;  or  retching  may  cause  its  regurgitation 
into  the  mouth.  When  cardiospasm  of  this  charaftcr  continues 
for  any  considerable  leiigtli  of  time,  a  loss  in  weight  residts,  due  to 
undernutrition.  Kclaincd  foinj  c«u.s»'s  irriuitiiHi  of  the  esophageal 
mucous  membrane,  an<l  the  esophagus  in  chronic  cases  becomes 
dilated  above  the  cardia. 

Dtogooflft. — The  diagnosis  of  eardioapasm  is  made  by  close  obscr- 
X'ation  of  both  subjective  and  objective  s.Miiptonis.  The  objective 
examination  consists  in  the  introduciion  of  a  soft  .Hionuu-li  tube 
dr  esophageal  bougie,  which,  in  the  presence  of  cardiospasm,  is 
grasped  by  the  canlia  and  retained  by  the  spastic  muscular  con- 
traction. The  spasm  relaxes  only  after  a  perio<l  of  waiting.  Vnder 
any  other  condition.  excej)i  obstruction  by  benign  or  malignant 
growth,  the  cavity  of  the  stomach  may  be  easily  reache<l,  Tliis 
phenomenon  is  eharacterUtic  of  rardiospasm.  Dilatation  of  the 
esophagus  is  ascertained  by  the  presence  of  undigested  fotnl  rem- 
nants. Another  feature  of  diagimstic  importance  is  the  fact  lluit 
the  so-called  secctiff  »fmml  oi  deglutition  appears  late  or  is  often 
absent  in  cardiospasm  (see  page  350).  Meltzer  refers  to  the  diag- 
nostic importance  of  the  inability  to  vomit.  The  diagnosis  may 
be  further  confirmed  by  csophagoscopy  and  Roentgen-ray  exami- 
nation (see  page  137).  KoeiUgcnograms  (I'late  Xl.  Fig.  1)  taken 
shortly  lifter  the  ingestion  of  the  bismuth  meal  show  the  constricted 
c«rdia,  with  dilatation  of  the  esoplmgus. 

Dflinralnr  Siring. — Einhorn  and  Schoftchavc  devised  a  delineator 
string  that  casta  a  definite  shadow  on  the  fluoroscopic  screen  or  on 
the  plate,  which  has  prox-ed  to  be  of  great  value  in  the  diagnosis  of 
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cardiuspusm.  It  binudrof  vitv  fine  coppcrwires.  sixiy  in  a  single 
strand,  which  is  covereil  with  bmidH  silk;  a  metiil  ball  is  attached 
to  oni-  cm!  of  the  string.  This  strand  of  copper  wires  offers  no 
nesislanee  whatever  to  spitstie  nu>venu-m*  of  the  esophiigiiM,  betni;  as 
pliant  asa  piece  of  cot  Ion  strinR.  It  is  introduced  into  the  e^ophugu^ 
ill  the  ainte  manner  «»  the  stotnuch  bucket  (see  pagL'  72).  Under 
the  Koeni)^)  ray  the  shadnw  of  the  string  appears  more  or  less 
tortuous,  Bccortling  to  the  (!ci;riv  of  esophageal  spasticity  present. 
Alterations  in  the  niitline  of  the  esophagus  frmn  lime  to  time  are 
easily  recognized  by  the  roentgenologist  in  cases  nf  intermittenl 


Fia.  T8. — Delinrator  dtrini  in  ngmiAl  tndividuul. 


eHrdiiiHpasiii.  Oticx*  the  ilelitx^nior  string  has  been  iiitroduM<l,  It 
may  l>e  alloweil  to  rcniain,  m)  ihai  the  riH-iilgeiioIngist  can  make  as 
maiiy  examinations  as  he  pleases  without  subjecting  the  putieni  to 
the  inconvenience  of  rei>eated  inge«tiun»  of  bariimi  or  bismuth. 
(Figs.  78  and  79.) 

Pro{noRi5. — The  prngno^is*  nf  lanliospasm  is  always  uncertain. 
Aeuti-  riiritiospasm  occasionally  iHsappears  entirely,  or  reappears 
<Miiy  at  rare  intervals.  In  cliroMie  curiliospasiii  the  pnignosis 
is  less  favorable  for  complete  cure,  and  the  disease  must  always 
be  regartled  as  somewhat  serious  beeaus*^'  the  sacculation  altove  the 
constriction  peTslst.s  indefinitely. 


306 


MOTOR  ffEVmSES 


Tieatment. — The  treatment  of  cardiospasm  consists  in  the  treat- 
ment of  the  neurotic  conditions  underlying  it.  The  psychic  factor 
of  treatment  is  important,  and  patients  must  be  reassured  by  the 
physician  that  the  dread  of  swallowing  which  is  always  present 
may  be  dismissed.  The  patient  should  be  prevailed  upon  to  per- 
form the  act  of  deglutition  several  times  without  any  food  in  the 
mouth  before  each  meal,  after  which  he  should  attempt  to  eat. 
His  attention  during  meals  should  be  diverted  from  his  condition. 
Change  of  location,  change  in  the  usual  habits  of  life,  as  well  as 
a  different  arrangement  of  the  meal  hours,  will  sometimes  be 


Fig.  78. — Delineator  Btring  ia  patient  affected  with  cardiospssm. 


accompanied  by  favorable  results.  All  articles  of  diet  apt  to  irritate 
the  esophagus  should  be  avoided.  Patients  must  be  instructed  to 
eat  slowly  and  to  masticate  their  food  thoroughly.  Extremes  of 
temperature  in  food  and  beverages  should  be  avoided.  Liquids 
containing  much  carbon  dioxid,  as  well  as  acid  or  highly  seasoned 
foods,  are  not  well  borne  by  patients  in  this  condition.  It  is 
important,  likewise,  that  the  consistency  of  the  food  should  be 
liquid  or  semisolid,  though  sometimes  patients  can  swallow  solid 
food  to  better  advantage  than  liquid.  A  highly  nutritious  diet 
with  as  little  bulk  as  possible  should  be  the  rule  for  these  patients. 
Sometimes  nutritive  enemata  are  indicated,  and  may  be  given 
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for  imire  iir  less  prolonged  pi'Hixis  of  time,  »fTon(ing  rest  to  llie 
esophagus  and  rardia  (sec  pape  24^). 

The  nil  rure  us  rccvmiiii'iided  for  carciiKHna  of  the  cardia  (see 
pape  552)  should  hf  cmployerl  in  ilie  ircfttmcnt  of  cardiospasm. 
Mayoiiniiisc  niid  idniond  milk  iimy  be  sub»titiit«l  for  nlivc  oil. 
DruR  treatment,  as  ii  rule,  has  no  direet  effcrt  upnn  the  spasm.  In 
srfectitl  wises,  however,  extract  of  hclladonna  has  given  fair  ri-sults. 
Suppositories  of  iiiropin  ur  eumydrin  may  he  preseribed.  CaHes 
of  mild  cardiospasm  qniikly  improve  under  the  influence  of  n  tierve 
seiUiive.  Broniids  in  large  do»i-s  are  also  inilicuietl.  In  pnitifiil 
vaseA  hencfil  has  heen  derived  from  the  administration  of  milk 
of  almumls  with  the  addition  of  aneiithcsin.  Benzyl  bcnxonte  is 
vtry  ad  van  tAK^  Ills  {nee  page  270J. 

ilrrhnninil  TTfttlment.—ChToinv  (-unliuspii»m  should  be  treated 
along  inet-lianieni  lines,  and  tlie  cardia  must  l)c  dilated  by  means  of 
sounds. 

MyeP  has  devised  a  valwable  dilator  for  the  treatment  of  eardio* 
:ipesm.  The  cardiac  end  of  this  insinmient  eonsisis  of,  from  within 
outwnnl.  first  »  riibber  tube,  uiw^foiirili  of  an  inch  in  diameter. 
eloMxl  at  one  end  and  at  the  other  end  continuous  with  thi'  esopha- 
geal tube:  next,  extending  for  about  six  incliea  up  and  around  this 
J-ineh  tulic.  and  m»le  air-tight  at  each  end,  is  a  easing  of  thin  rulilwr 
known  as  Penrose  rulilK-r  tnbing,  which  nniy  be  procured  in  three 
sizes — No.  1  an<l  No.  2  for  the  large  dilalur  ami  No.  2  and  No.  3 
for  the  small-,  ami  encasing  the  Penrose  rublier  tubing  is  a  bag 
made  of  ordinary  white  silk  with  a  diatneter  of  nbmu  three  cen- 
timeters (Fig.  Sll),  The  size  to  which  the  dilator  can  be  disteiwleil 
dejiends  upon  the  limitution  otTered  by  the  silk  hag.  The  outer 
covering  of  all  is  Penrose  nibber  tubing,  securely  fastened  by 
me«ii.'<  of  silk  at  either  en<l.  A  flexible  mandrin  eonsisiing  of  a 
steej  cable  is  used  tn  intriMliiring  the  dilator,  and  rcmoveil  when 
the  latter  is  in  pn)pcr  position.  The  dilating  prin-ev  \*  performed 
by  means  of  a  large  ifl«.*,s  or  metal  syringe  su<h  a.i'is  us<xl  in  bladder 
irrigation.  The  syringe  should  be  of  at  least  150  Ce.  (Jv)  capacity. 
(ipeat  pressure  may  be  exerted,  overstretching  of  the  dilator  being 
prevented  by  the  silk  Img  or  colhir.  WhcTi  the  sound  has  been 
intro<lu4-t^l  a*  far  a>  the  cardiac  orifice,  the  rubU'r  hnlh  is  distended 
by  water  pressure  from  the  sjringe.  The  oixTation  is  to  Ik-  repeated 
at  weekly  intervals. 

Large  esophageal  sounds  or  bougies  should  be  used,  and  left 
in  position  in  contact  with  the  stricture.  It  is  lietter  to  Wgin 
with  sounds  of  medium  size  an<1  to  increase  the  size  as  the  stricture 
yields  to  the  dilating  process.  The  metal  spiral  sound  ot  ( 'rawcour 
(l''ig.  7) )  luui  also  bwn  employed;  owing  to  its  pliability  and  wdght, 
tbix  sound  very  easily  passes  through  strictures  of  almw^t  any  degree. 
The  treatment  b\  dilatation  must  be  contiiuied  for  a  long  period  if 
satisfactoCTi-  results  are  to  be  obtaine<t.     Esophageal  lavage  »timild 
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ulso  l»f  performiHl  duriiiR  ihc  proci-ss  of  dilating  the  t-sophasus. 
Other  nifihofls  nf  diluiiiif;  tin-  csiiphngus  nre  fully  described  in 
f'hapUT  XVI, 

Flrrtriidirrapy. — IiilfTiiul  galvmiizutioii  at  llw"  Ntomncli  liiis  bwn 
n»plu,Vi*d  in  a  ft^  ra.4es  of  rarclioBps.<9n.  Somclimes  relief  h  oilly 
to  Ik-  ])rootired  by  cliloruforai  narcosis, 


Flo.  80. — Mypr's  mrdin  iliUlur;     A.  ili'tlHlwl:  F.  iiiHntKcl.  n.  oilier  niUict  bag; 
b.  silk  Iuik:  c,  inner  rubhcr  bixs',  <t.  rubber  lube:  r.  miiiidrin. 

Surgical  Trealment. — SiirntTv-.  too,  Iiiis  l>een  employed.  'I'he 
cArdln  h»»  lin'ii  forcibly  dilntnl  rlir«ctly  from  the  opening  made  by 
gastrostomy.  Divnlsion  of  the  sphincter  of  the  cardinc  orifice  \\hA 
been  <loiie.  Willy  Meyt-r  reports  Hiircessfiil  treatment  by  thora- 
cotomy and  cHophn^oplication. 


PTLOROSPASM. 

Sccoiidarv'  pylurospasin  is  of  coiii[>arativcl,'b'  frwiucnt  occurrence. 
Recent  studies  of  the  aiuonomic  nervous  system  would  accm  to 
point  to  the  probuhility  of  spaaa  of  the  pylorus  being  sometimes 
of  purely  u<-rvous  orijjin.  The  diagnosis  may  I»e  established  by 
exclusion  of  the  iistial  causes  of  sccondarj-  spasiii  of  the  pylortis, 
such  ns  cjirciiiotnu,  gu.»tric  ulcer,  duodenal  ukrr.  gjtl]'l)la<l<ler 
disease,  appendicitis,  and  secretory  disturbances.  I'ylorospaan 
from  vagus  o^'e^f1nlcti<>niI1g  may  cause  delay  in  emptying  of  the 
gastric  contents,  and  iliis  us  usually  associated  with  h>'persecretion 
(see  Chapter  XXI),     Pylorospasm  occasions  paiu  of  greater  or  less 
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severity,  together  with  inrrcaseH  (tastric  ppristalsU  and  sometimes 
vomitiiif;.  Sccoiidarv'  p\'](>riispEi.siii  ninj'  l)e  caused  !>>■  ulwr  of 
Uie  pylorus  or  dinNleniim.  wheii  the  exccs-sive  acidity  induces  a 
spustic  eoiitractioii-- usually  an  hour  or  niorc  after  meals,  at  the 
time  the  «ci<l  eiUt-rs  the  dui«denum.  This  has  l>een  called  by 
Mojitihan  "hunger  pain"  and  by  surgeons  is  rcpardud  as  diagnnii- 
tic  of  duodenal  ukcr.  There  are  many  other  cundition^,  however, 
that  will  induce  pylnrospasm,  and  therefore  "huuRer  pain"  docs 
not  puKscss  the  certain  dlugnostii.-  value  which  ninny  wmild  have 
Its  believe.  We  occnHJiinall,\'  find  pylornftpasm  in  nasirilis,  duo- 
denilb,  cholecystitis,  appendicitis,  uterine  disease,  eye-strain,  and 
anomalies  of  secretion.  The  Koentj^'en  ray  (see  f'ha|>ter  V)  will 
often  assist  in  the  differentiation  between  primary  aTid  si-eondary 
py)on)S]iasm.  Hie  s.vminoms  of  pyloroHpn»m  are  found  in  cnnes  of 
hj-perchlorhydria  (see  Chapter  XX).  In  a  ease  of  chronic  appendi- 
citis I  was  able  to  induce  pyIon>^i)aMn  and  epigiwtric  pain  by  j)res- 
sure  over  Meliurney  »  jjoint  un<Ier  the  K"idsiicc  of  the  fluoroscopc 
(see  Aaron's  «pi,  page  773). 

The  differentiation  bctwcvii  organic  obstructioi]  (if  the  pylorus 
and  pylorospiisin  is  fret|ueiitly  quite  <li(ficult.  One  of  the  best 
methods  of  determining  the  patency  of  the  pylorus  is  the  use  of 
the  Kinhorn  duodenal  bucket  (Fig.  8).  This  is  a  small  gold  bucket, 
similar  in  shape  to  the  stomach  bucket,  attached  to  a  silk  cord. 
The  bucket  U  placed  in  a  capsule  and  swallowed  by  the  patient, 
■wt  not  withdrawn  for  several  hours.  On  withdniwiil,  the  contents 
of  the  bucket  arc  examined  for  pancreatic  fcnnents,  and  if  these 
are  foun^l  weare  reasonably  sure  the  bucket  has  been  in  the  duo- 
rleniun,  thus  proving  that  the  pylorus  is  still  patent.  When  the 
bucket  has  entered  the  duo<leinun  the  thrcjul  near  it  is  gulden 
.vdlow,  rhie  to  the  presence  of  bile.  It  is  imponaiu  thai  the  stain 
on  the  thread  extend  only  a  short  lUslance  1 10  to  !.*>  centimeters). 
If  one-third  or  more  of  the  thread  is  Iiile<.<<iaincd,  this  would  indi- 
cate a  reRurgitation  of  bile  into  the  stomach,  and  therefore  forbid 
any  conclusion  regarding  the  passage  of  liie  bucket  through  the 
pylorus.  The  bucket  will  never  reach  the  dnodciumi  when  there 
is  Hii  organic  pyloric  stenosis,  while  in  pyloruspasm  it  pH»se:«  through 
(see  page  479)  ■ 

The  diJignosis  of  pylorospasm'  can  be  made  with  the  ilelineator 
string  (Figs.  7(1  and  77)  just  as  the  iliagnosis  of  <'ardiospa'^m  is 
mwlc  fsec  page  .'JSi4).  It  is  Ijcttcr  to  intHxIuce  the  delineator 
siring  in  tlie  evening  and  leave  it  in  tiiu  over  night.  The  Itoentgen- 
ra^'  examination  takes  place  the  following  morning.  If  the  metallic 
hall  is  »till  in  the  stomach  the  obstruction  in,  probably  of  an  organic 
nature.  I'nder  normal  conditions  the  metallic  ball  should  Ik-  ni  the 
•intrstiiie  and  the  ecmrse  of  llie  string  presents  a  ciirve<t  line  a*-cord- 

I  M.  Eiuhuni  »th1  T.  SrhoU:  Rnnntcpu  Hny  FindiuKi  with  Ibo  DcUncnUir  In 
Ctmm  of  IVluiD^JMiu,  MikUcaI  Roronl.  XovtdiVw  37.  ltl!0. 
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ing  to  the  individual  position  of  the  orRnnH.  This  line,  though 
curved,  is  rvfii,  without  niiy  irrcgiilwr  zigKfig^ing.  If  there  is  u 
spastic  condition  at  the  iiylonis  the  HoentRen  rayslinws  the  delinea- 
tor strinc  irregular,  wrrt-spunding  to  the  degree  wf  spasticity. 

Treatment. — The  tivatmcnt  of  ijylomspasni  eonsists  in  llie  re- 
mnval  of  the  niiderlyiiif;  cause.  This  may  ri-quirc  surgical  iniervcu- 
tion  or,  amnn^;  other  ihinjts.  the  iipptieaiioii  of  heat,  the  udminis- 
tratiun  4>f  hroniids  and  belladonna,  cndein,  ^alvaoiKation,  and 
mitd  hydrotherapeutic  measure.-*.  Stockton  report.-^  cxceUi'nt  results 
after  tile  hypodermic  injection  of  i  Cc.  (1(1  minims)  of  l:1(MHI 
cpinephrin  solution,  fapuvcrin  hydrochlorid  diminishes  the  tunu» 
of  the  gastric  musculature  without  exerting  any  influence  on  ]»eri- 
stalsis.  Iiisa  valuable  therapeutic  agent  in  thedoseof  0.0:(  ioU.l)6 
Gm,  ( i  lo  I  grain)  three  times  <laily.  Benzyl  Ix-nzoate  in  alcoholic 
solution  is  Ix-neficial  (see  page  27(1).  A  bland,  non-irritaiing  diet 
should  he  prescribed,  such  as  that  recommended  in  the  treatment 
of  gastric  ulwr,  and  only  small  quantities  at  a  time  allowed  during 
the  initial  stages  of  trenunent  in  order  to  avoid  overdistention  of  the 
stomach. 

The  oil  treatment,  as  outlined  by  Cohnheini.  is  valuable  (see 
page4SI).  The  oil  should  he  taken  on  the  fasting  stomach.  Ilyper- 
chlorhydriii  is  fre(|ucni!y  the  cause  of  pyhtro»pa.sm ;  the  treatment 
of  this  condition  is  outlined  in  diapter  X  X ;  atropin  and  cumydrin, 
together  with  the  ajkalis,  are  useful  in  pyh)ros|«ism  due  to  hyper- 
acidity. It  has  Itcen  uiaintHiried  that  the  so-called  congenital 
sten()si3  of  the  pjlorus,  or  the  ])yl(iros])asm  of  infants,  is  catised  by 
marked  hyperacidity  or  hypersecretion  of  gastric  juice,  secondary 
to  congenital  neurosis.  An  early  diagni^is  of  the  condition  might 
possibly  he  ohtainerl  hy  examination  of  the  gastric  contents  of  thfc 
vomiting  infant  for  hyperacidity,  and  many  cases  be  thus  savetl 
from  a  fatal  tenniiuiiion. 

Kinhorn's  method  of  diluting  the  pylorus  by  meants  of  it  thin 
stomach  luhe  iind  a  small  rubber  bag  should  be  employed  if  neces- 
sary. In  the  Kinhorn  pyloric  dilator  (Kig.  S2,  page  4S.5)  a  small 
metal  cnd-piccc  is  attached  to  a  thin  rubber  tube  (S  millimeters 
in  circimiference  and  I  meter  long)  bearing  markings:  I  =  40  cm.; 
II  =  56  cm.;  HI  =  7(1  nn.;  and  SO  cm.  Adjoining  the  metal  end- 
piece  and  fastened  to  it  and  the  tube  is  a  tiny  rubber  balloon  covere<l 
with  silk  gauze,  'llic  tube  has  a  few  [K-rforatioiis  in  the  .-ipacc 
covered  hy  the  hallmm.  and  is  connecteii  at  its  upper  end  with  a 
graduate4l  glass  syringe  wliieh  serves  the  purpose  of  inflating  the 
balloon  with  air. 

Technir.—The  pyloric  dilator  is  introduced  in  the  same  manner 
as  the  duodenal  tul»e  (see  page  .iOI).  After  emptying  the  rubber 
hftlloon  of  it.s  air  contents  (this  is  done  hy  drawing  the  piston  of  the 
svTinge  outwanl}.  the  cock  is  closed.  'Hie  end-piece  of  the  dilator  is 
liow  dipjH'd  in  Uikewann  water  and  introduced  into  the  pharynx  of 


SBRVOVS  ERUCTATION 


401 


the  patient.  The  patient  drinks  some  vater,  and  the  instrument 
moves  into  the  stomnch.  It  is  now  left  in  the  digestive  tract  for 
several  hours;  or,  hettcr,  it  is  awalloweil  iiefore  the  patient  retires, 
and  left  luidisturbed  overnight— for  in  pjlorospasm  it  sometimes 
takes  a  long  time  for  the  apparatus  to  pass  into  the  duodenum. 
In  the  moruin)r  the  strL-tching  is  perfonned.  Before  doing  this 
it  U  necessary  to  ascertain  whether  the  dilator  is  in  the  duodenum. 
This  is  done  by  estimating  the  length  of  tubing  within  the  digestive 
tract  (it  should  be  in  as  far  as  mark  III,  or  70  cm.):  on  drawing 
the  tube  slightly  outward,  it  usually  shows  mark  II  within  the 
mouth.  The  balloon  is  then  hiflated  by  means  of  tlie  sjTinge.  If 
the  tube  Iw  now  drawn  forward  there  is  a  sensation  as  if  the  end 
of  tlie  instrument  were  held  tight  by  something  that  drags  along 
withit,  not  being  able  to  escape  it.  It  is  not  permissible  to  use  much 
force.  The  balloon  is  then  slightly  deflated.  This  is  repeatedly 
done  until  the  end  of  the  dilator  by  a  slight  pull  passes  through 
the  pylorus.  The  syruige  being  gradnatttl.  one  notes  the  number 
of  cubic  centimeters  of  air  in  the  balloon  during  its  passage  through 
the  pylorus.  While  the  dilator  is  being  drawn  through  the  stomach 
no  resistance  is  felt  until  the  cardia  is  reached.  Here  the  dilator 
should  be  entirely  deflated  and  withdrawn — which  is  accomplished 
without  trouble.  Siiould,  however,  resistance  be  eiicountci^l  at 
the  introitus  esophagi,  the  patient  should  swallow,  and  while  his 
larj'ux  moves  upward  the  iustrtuncut  ia  gently  withdrawn  without 
the  application  of  anj'  force. 


NEHVOUS  ERUCTATION  (AEBOPHAQY), 


Thia  condition  is  characlerijtcd  by  belchiug,  which  appears  to 
be  independent  of  the  reception  of  foofl;  it  consists  in  eructations 
of  air,  accompanied  by  sounds  which  arc  audible  at  a  consider- 
able dbtanee  from  the  patient.  The  l>elching  may  persist  for 
iMJurs  and  in  a  few  eases  it  has  bccTi  reported  to  have  kept  up 
for  dajs.  'Ilic  condition  is  one  which  affects  ehielly  neurotic 
tiulividunis  with  or  without  gastro-intcstinal  disease.  Such  indi- 
viduals are  known  to  have  a  habit  of  editing  or  swallowing  air 
(acropbag>')>  Neurotics  suffering  from  <ligestive  diseases  some- 
times experience  trifling  discomfort  in  the  stomach  which  they 
attribute  to  an  accumulation  of  gas,  and  in  their  cfTorts  to  obtain 
relief  they  expel  whatever  the  stomach  contains,  whetlier  "gas"  or 
atmospheric  air,  and  in  the  act  swallow  more  air.  When  patients  are 
suffering  from  some  gastro-intestinal  disturbance,  the  proteins  or 
carbohydrates  arc  apt  to  decompose,  prcMlncing  some  little  gas. 
The  pressure  imluccd  by  this  gas  is  readily  relieved  by  belching. 
The  patii-ni  remembers  the  great  relief  thus  obtained,  and  when  be 
.  a  similar  attack  of  gastric  weight,  pressure,  distention  or  pain, 
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his  first  thouKht  is  to  get  rclk-f  by  raising  tin-  ga,s  fmm  the  stomach. 
An  effort  is  rcciuirrd  itnd  in  the  efSnn  the  patient  imronsiriously 
swkIIows  air,  allowin);  it  to  come  back  quickly  aftw  each  exptibive 
contniction  of  thi'^  stutnnoli,  aiid  thus  he  liecomes  an  aeroplia^ir. 

During  an  acme  ncrophaRic  attack,  paticiitit  may  suffer  from 
ilj-spnca,  taoliyfanilin,  Hiul  cyanosis.  ThcAc  are  instantly  relieved 
by  intnxlnoing  the  stomach  tube,  which  allows  the  air  to  escape. 
The  distention  of  ilie  stomadi  with  air  pushes  tlie  apex  of  the  heart 
upward  and  m  the  left.  This  pressnre  on  the  ventricles  rotates  the 
heart  on  its  axis  and  distorts  the  great  vessels  at  its  base.  The  dis- 
tended stomach  or  eflophaj.iis  may  disturb  the  heart  in  a  reflex 
muinicr  because  the  coumion  innor\-ation  of  tliese  organs  is  through 
tlie  vagi.  StinudBtion  of  the  vagi  causes  a  slowing  of  the  heart. 
These  factors  often  produce  cardiac  arrhythmias  which  may  cause 
tlie  patient  considerable  worrj-  nn<l  anxiety. 

Diacnosis. — Tlic  diagnosis  of  this  condition  is  not  dillicidt  when 
the  ph>'8ician  bus  an  opijort unity  to  observe  the  pntient  during  a 
spell  of  eructation,  'Hic  presence  of  food  decomposition  in  the 
stomach  should  bo  ruKil  nut  by  cxaminntion  of  gastric  contents 
removoi  by  the  tube.  By  close  obaerA'ation  the  physician  will 
notice  tliat  the  patient  collects  a  Hiile  saliva  in  bis  mouth,  slij-btly 
flexes  the  head  ontlic  lliorax,  closes  his  mouth,  and  swallows.  By 
this  procedure  the  air  is  forced  into  the  e-sophagns,  producing  s 
sound  which  leads  the  patient  to  believe  that  the  act  is  an  eructa- 
tion, while  just  the  opposite  is  the  cnse.  On  opi-ning  the  mouth 
the  air  is  noisily  helclied.  and  then  swallowing  and  emctation 
follow  closely  upon  each  otlicr  almost  coiniuuously.  At  times  it 
requires  eight  or  ten  swallnwings  of  air  to  induce  one  good  eructation. 

TraatmaBt.^ — The  treatment  of  this  comiition  is  largely  psychic, 
and  the  physician  must  impress  upon  tbe  patient  the  fact  that 
he  can  prevent  the  condition  hiniself  if  he  will.  The  nature  of 
the  affeetion  sboulil  be  carefully  explained  to  the  patient,  and  he 
should  Ijc  prevailed  upon  to  i-casc  tbe  enictation  as  well  as  the 
frequent  swallowing  movements.  The  French  reconuiiend  that 
the  patient  uke  a  cork  between  his  teeth  to  keep  the  mouth  opeu; 
this  is  done  after  every  meal,  «n<l  tbe  practice  continued  for  a 
considerable  length  of  lime.  WTiilc  the  mouth  is  open  the  patient 
eannot  swallow  air,  aiwl  Uie  enictatiotis  quickly  cease.  The  patient 
can  be  instructed  to  wear  »  tight  collar  so  that  the  pain  of  swallon- 
iiig  will  attract  his  attention  to  the  act.  Then  again,  ui  order 
to  keep  the  thyroid  cartiUge  from  rising,  one  may  tie  a  ribboit 
moderately  tight  arouml  the  neck;  this  is  not  oiUy  a  direct  restraint 
but  seires  as  a  remmdcr  to  the  patient. 

Hj'peralinuniation  is  known  to  hu\*e  a  sabitary  effect  upon 
weakened  pHtieiiis.  MethwHc  treatment  by  sounds  introdm-enl  into 
tlie  esophagus  b  sometimes  followed  by  beneficial  results.  The 
underl^nng  ner\'otis  condition  will  in  many  cases  yidd  to  dectrieity. 
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change  of  dimaU',  or  hyilrotliempeutics.  Th«  njwlicinnl  ngvtits 
iitdiratett  in  thU  ronditioii  ronaUt  of  the  bnimids,  belladonna, 
cfalorofamt  water,  an<l  prepuratioiiit  of  valeriun. 

PNEUMATOSIS  (.DRUM  BEU.7). 

This  tenn  is  used  to  dcaiRnate  a  condition  in  which  the  litomaoh 
is  grently  distended  by  uir.  The  patient  experiences  symptoms 
vhich  are  referable  to  the  heart,  Huch  as  irrcRularity  in  rhythm. 
and  dyspnea.  a»  well  as  abrlomiiial  tension.  Piieiunatosis  of  a 
purely  nervons  eharBfter  is  due  to  the  habit  of  sn-allowin^  air. 
Sumetiine^  the  condition  is  associatetl  with  simultaneous  spa.smodic 
closure  of  the  pj'lonis  and  eardia,  which  renders  it  impossible  for 
the  air  to  escape.  The  (listre»»ing  symptoms  usuidly  vanish  with 
the  expnision  of  the  air. 

Treatment. ^Pneumatosis  is  treated  as  are  nervous  eructations. 
The  trfiitnient  .should  be  directed  lowanl  increasing  the  strength 
of  the  organism  as  a  whole.  The  druR  treatment  consists  in  the 
administration  of  broinids,  otcain,  an<i  morphin,  the  latter  either 
orally  or  h>-podermically.  The  stomach  tulw  will  give  immediate 
relief  by  allowing  the  air  to  escape. 


NERVOUS  VOMTTING. 

Nervous  vomiting  produced  by  disturbances  of  the  nervous 
system,  both  central  and  periplieral,  without  external  irritation 
ta  anatomic  lesion,  is  a  purely  functional  <li!*order.  It  occurs 
without  any  overexertion  and  is  independent  of  the  quantity  and 
quality  of  the  food  ingested.  It  varies  in  relation  to  the  different 
kinds  of  diet;  is  often  absent  when  articles  difficult  of  digestion 
have  been  eaten,  and  may  be  present  when  only  suitable  food  has 
been  taken. 

Organic  diseases  of  the  central  nervous  system  are  not  infre- 
quently accompanied  by  vomiting  of  this  nature.  The  gastric 
crises  of  tabetic  patients  are  of  peculiar  interest  in  connection  with 
ihLi  subject.  They  occur  as  a  very  early  sjinplom  of  locomotor 
ataxia,  and  consist  of  violent  attacks  of  vomiting,  usually  accom- 
panied by  intenae  gastric  pain  (ga^ric  eriaes).  The  vomiting 
may  last  for  da>'s.  placing  ihe  patient  iu  a  verj-  grave  condition, 
'lliere  are  also  purely  moior  gastric  crises,  which  run  their  course 
without  any  sensation  of  pain,  vomiting  being  the  only  distressing 
sjinptoD).  Thi.s  latter  condition  is  not  resixmsive  to  treatment, 
which  should  be  directed  against  the  cause  rather  than  the  s>-rop- 
tom.    The  cause,  in  a  large  majority  of  ca.'^es,  U  syphilis. 

A  few  writers  have  described  ntiacks  of  what  thc\'  term  idio- 
pathic vomiting,  which  rcwmbkd  very  closely  the  gastric  crises, 
sad  in  which  they  wen-  unable  to  detect  any  pathologic  condition 
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of  the  spinal  rnrtl.  Xer\'oua  vomitinR  is  alao  frfqui-iitly  found  in 
h.vst«ricBl  patients  unrl  in  neurnsthcriics;  it  nil«ls  sometiniea  to 
the  distrc-iinK  sj-mptoms  of  patients  anfTcrinR  from  pntt-mptosis, 
atony,  and  nervous  dj',si)i.'psia.  Organic  <ii)ienae3.  however,  must 
be  excluded  before  a  diagnosis  can  be  established.  Nervous 
vuniitint;  is  verj-  churjictmstic.  It  takes  phice  with  seeining  eftse, 
without  preredin]6t  nausea;  it  is  likewise  independent  of  the  quality 
of  the  ftKKl.  hut  Inrp*ly  in(lui-nci-d  by  psyehic  causes.  The  general 
nutrition  i?.  as  a  rule,  easily  maintained. 

Tnatment. — The  treotment  of  vomiting  of  purely  nervous  orij^n 
is  i(lentien)  with  that  of  neurasthenia,  hysteria,  and  cntcroptosis. 
In  the  presence  of  obstinate  vomiting,  recourse  may  lie  had  to 
druK  treatment,  when  audi  sedatives  as  coeain,  menthol,  morphin. 
chloral  hydrate,  valerian,  v'alidol,  menthol-valerian,  ehlorofonu  on 
ice,  orthoform,  or  ariestheain  may  be  used  (see  page  270). 

Bismuth  is  one  of  the  best  drugs  for  the  treatment  of  that  claso^H 
of  vomiting  which  result.'*  from  gastric  irritation  (see  page  265)t^^| 
C*rium  oxalate  has  probably  the  same  action  in  allaying  vomiting 
as  bismuth.  It  has  acquired  a  reputation  in  the  treatment  of  the 
vomiting  of  pregnancy  which  clinical  experience,  as  n  rule,  fails 
to  confimi.  Creosote,  iiidin  and  phenol  may  be  grouped  together 
as  a  series  of  drugs  wliich  allay  vomiting  that  is  produced  by  fer- 
mentative action  in  the  »tomach.  llie  vomiting  cejLses  npon 
removal  of  the  cause.  Hydrocyanic  acid  in  small  doses  is  another 
drug  with  a  reputation  in  gastric  vomiting;  if,  however,  resulw 
are  not  obtained  immedintely.  it  is  useless  to  persist  with  it. 
Aconite,  in  rather  large  doses,  allays  vomiting  by  inhibiting  the 
reflex  centers  and  thereby  acting  as  a  powerful  sedative  to  the 
peripheral  nerves  in  the  gastric  mucous  membrane.  It  is  one  of 
the  host  of  drugs  suggestetl  for  the  vomiting  of  preginincy.  Chloro- 
tone  in  doses  of  0.:i  tn  O,,")  (Jm.  (5  in  S  grains)  relieves  pain  and 
often  allays  vomiting.  For  relief  of  the  vomiting  an<l  pain  ot  gastric 
crises,  coryfin  in  10-drop  doses  every  two  hours  is  often  of  great 
service.  Whejj  vomiting  is  of  reflex  origin  it  is  worth  while  to 
persist  with  potassium  bromid,  which  may  be  given  per  rccttnn  if 
not  tolerated  by  the  stomach.  Vomiting  hi  sea-sickness  has  been 
qiuckly  relieved  by  inhibiting  the  vagus  by  the  hyptKAermie  injec- 
tion of  one  or  two  doses  of  atropin  O.CKll  CIm.  (nV  Rraln).  Chlore- 
tone  in  doses  of  (),S  to  0.7  fim.  (.'>  to  10  gruinn),  given  by  mouth, 
has  acquired  considerable  reputation  as  a  preventi\e  of  aea-sickntss. 

I Iy[>ereme.sis  or  p<?micio»s  vomiting  in  pregnancy  has  yielded 
to  trcBtment  with  epinephrln.  Ten  drops  of  a  1:11)00  solutioii 
were  given  every  morning  and  night,  «t  first  in  an  enema  of  150 
Cc.  (5  ounces)  of  water,  with  20  drops  of  tincture  of  opium,  and 
after  three  ilays  in  ice-water  by  mouth,  Curtis  has  hiwl  success  in 
an  obstinate  case  by  the  injection  of  blood  fri>m  a  nonnal  pregnant 
woman.     He  injected  10  Ce.  (Siiss)  of  defibrinuted  blood 
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miisf'lefl  of  the  back  every  two  days.  Hecoverj-  look  place  after 
thrw  injections.  Transfusing  the  patient  with  the  bluoi]  of  a  iior- 
tnal  piislpiirtum  woman  will  often  relieve  tlie  exhausting  vomiting 
and  enaWe  tlie  pallcnt  1o  go  over  to  full  term.  GootJ  results  are  also 
reporteil  from  the  hypodermif  ndministnitioii  of  soluble  extract  of 
corpus  luteum,  20  milligrams  {\  grain)  in  1  Ce.  (16  minims)  of  saline 
aolution,  the  dose  Ix-iiig  given  twite  daily  if  necessary.  Garnctt 
belicvfs  tliat  prepnant  women  develop  an  antigen  which  protwts 
them  from  the  toxins  incident  to  the  progress  of  pregnancv'. 
Patients  who  arc  attacked  with  pernicious  vomiting  have  failed  to 
develop  the  speciBc-  antigen. 

Persistent  nervous  vomiting  will  often  produce  acute  irritntion 
of  the  stoinHfli.  The  important  point  is  to  get  the  irriuied 
stflmach  to  retain  food.  Even  the  retention  of  a  liquid  may  bn^«k 
the  vicious  circle.  If  a  single  fei.-ding  can  be  kept  down,  the  istomaeh 
.will  soon  \\e  able  to  stauil  another  and  more  nutritious  one.  Some- 
times B  tublespoonful  of  brandy  poured  over  anotlier  tablespoonful 
of  i-raekeil  ice  will  act  womlerfuily  well. 

Opium  may  be  adrainistered  in  the  fonn  of  suppositories,  Mor- 
phiii  hypoilermii-ally  administered  acts  as  a  powerful  sedative  to 
the  vomiting  center,  and  will  atTord  relief  in  persistent  and  extiaust- 
ing  hyperemesis  as  definitely  as  it  docs  in  a  paroxysm  of  pain. 

Pressure  or  percussion  of  the  fifth  dorsal  vertebra  for  one-lialf 
minute  will  often  relieve  the  vomiting  of  pregnancy,  'Iliis  manipu- 
lation acts  on  the  pyloric  reflex  and  opens  the  pylorus  (see  page  211). 
'Ilie  patient  drinks  a  glass  of  water  willi  I  Gm.  (1.1  grains)  of  so<lium 
bicarbonate.  Any  nmnher  of  the  household  is  taught  to  strike  a 
scries  of  moderate  blows  on  the  fifth  dorsal  vertebra,  which  has  been 
definitely  located  and  marknl.  This  manipulation  is  equivalent  to 
duodenal  lavage.  After  resting  a  few  minute^!  uniil  the  nausea  is 
abat«d,  nourishment  is  given  and  the  vertebra  is  again  percussed. 

Suggestive  or  psychic  tlierui>euiic^  and  the  use  of  gastric  lavage, 
simple  sounding  and  intraventricular  galvanization  have  all  pro- 
diH-ed  favorable  results  with  hysterical  patients.  It  must  not  be 
forgotten  that  nervous  vomiting  is  sometimes  induced  reflexly  by 
B  pathologic  condition  of  other  organs. 


BUMIMATION  (MBHYCISM). 

Kumination  is  an  unhappy  faculty  possesseil  by  some  patients 
by  which  they  can  at  will  bring  buck  the  food  from  the  stomach 
to  the  mouth  some  lime  after  it  has  been  swallowed,  to  be  again 
swallowtil  iir  cx|H-ctorated.  It  is  more  common  in  males  than  in 
females.  It  iitTc<-t3  neurasthenics,  hysterica!  and  epileptic  persons, 
arul  sometimes  idiots.  In  this  class  of  patients  ruinituttion  some- 
times results  from  fright,  mpiil  eating,  overfilling  of  the  stomach. 
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trHitiniitism.  or  irritation  of  the  .stomadi  by  cliemioaJ  or  thermic 
agents.  It  has  lieeii  observed  to  develop  in  oiht-r  psticnts  by  mere 
imitutioii;  children  of  parents  who  ruminjite-  are  likely  to  indulf^ 
in  the  i)pniicioii»  pmcliw.  The  cxcitinp  eauses  mentioned  induce, 
relk'xly.  anti-  or  retro-pprislullic  movement,  which  results  in  the 
opening  of  tho  cardiae  orifice,  permitting  the  food  to  repirgiiatc 
to  tlic  mouth. 

Rumination  ia  frequently  precetled  by  nervous  dyspeptic  sj-mp- 
toma  of  a  mild  nature,  which  beeumc  gnidually  aggravated  until 
the  fluid  contents  of  ihe  stomach  are  regurgitatf<i.  The  voluntary 
regurgitation  of  food  is  not  accompanied  by  nausea,  and  iu  many 
cases  produces  no  discomfort  whatever.  Tn  otiier  eases,  ho«'evcr. 
the  fowl,  having  reuiaiiied  for  a  considerable  length  of  time  in  the 
stomach,  has  become  sonr  mid  disagree«lite  to  the  taste  when  regur- 
gitated; the  patients,  annoyed,  naturally  spit  it  out.  As  might  be 
expected,  the  habitual  expectoration  of  food  musses  leads  to  marked 
emaciation  of  the  patient.  In  these  cases  the  serrelion  of  gastric 
juice  may  show  great  variation  from  the  normal,  or  it  may  be 
perfectly  normal. 

Treatmut.^I'sycliotlierapeutics  must  be  resorted  to  as  the 
chief  factor  in  the  treatment  of  these  cases.  The  patient  must 
be  energetically  persuaded  to  suppress  the  regurgitation  of  food. 
The  nervous  condition  underlying  the  pernicious  habit  requires 
appropriate  treatment.  As  a  prophylactic  measure,  patients 
should  be  instructed  to  eat  slowly  and  to  thoroughly  masticate 
their  food.  Such  patients  should  not  be  left  aionc,  cither  during 
the  meal  or  for  some  little  time  afterward,  since  the  presence  of 
company  imposes  a  salutary  restraint  on  the  ruiniiiaiiiig  habit. 
When  the  desire  to  ruuuiuite  arises,  expiration  of  air  should  be  post- 
poned for  a  moment  or  two  and  swallowing  movements  suppressed. 
Patients  should  not  talk  while  eating.  It  is  important  that  defec- 
tive teeth  he  cither  rc|Xiireil  or  extracted.  Children  should  be 
kept  away  from  ruminants  in  order  to  avoid  i-outructing  the  habit 
by  imitation.  Good  results  have  fnlloweil  the  administration  of 
acids  in  achylia,  and  large  doses  of  alkalis  in  hyperacidity.  Some- 
times the  patient  experiences  pain  of  greater  or  less  severity  in  the 
region  of  the  stomach  when  he  attempts  to  suppress  the  practice 
of  rirniinution,  and  in  such  cases  warm  applications  or  supposito- 
ries in  which  narcotic  drugs  are  incorporated  assist  iu  relieving 
tlic  distress.  The  bromids  and  strychnin  are  also  indicated.  The 
chief  requirement  in  the  treatment  of  this  form  of  gastric  neurosis 
is  to  fortify  the  will-power  of  the  patient  sufficiently  to  suppress 
tlie  practice. 

REOXmOlTATION. 

Regurgitation  proper  is  a  condition  in  which  the  food  returns 
involuntarily  from  the  stomach  to  the  mouth  and  is  expectorated. 
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Tt  may  occur  In  health,  but  becomes  paiJiologic  vhen  it  persists 
o^'cr  »  prolongwl  pltickI  and  wlii-ii  thi-  quantity  of  foo<i  brought 
up  i.4  large.  Kmnriation  results  nlieii  patients  regurgliate  any 
cunHHlcrabli-  portion  of  tlic  food  ingested.  The  treatment  of  this 
coiulitinn  is  similar  to  that  of  rumination. 


INSUFnCIENCY  OF  THE  PYLORUS. 


Pyloric  insufficicnc}'  is  a  condition  which  has  been  known  fre- 
quently tofiilliworgniiiciliyeiist'*,  It  has  liei-n  note<i  ufterctestruc^ 
tion  of  the  pjioric  sphincter  by  carcinoma  or  hy  pyloroplasty;  cica- 
trices from  gastric  ulwr  in  the  region  of  the  pylorus;  duodenal 
stenosis;  catarrh  of  the  stomach ; and  aohylia.  Pjloric  insufficiency 
from  purely  neurotic  causes  is  of  exceedingly  rare  occurrence. 
Among  the  most  impi>rtant  iliagiinslic  indications  of  pyloric  insuf- 
ficiency is  the  fact  that  air  blown  Into  the  stomach  escapes  immedi- 
ately into  the  gut,  thu<i  rendering  nrtificinl  distention  of  the  stomach 
impossible.  The  How  of  bile  and  of  the  contents  of  the  small  intes- 
tine into  the  stomach  is  likewise  suggestive  of  a  relaxed  pyloric 
orifice.  The  diagnosis  is  easily  made  by  means  of  the  llocntgen  ray. 
The  degree  of  iii,-iufHc'icncy  is  ascertained  hy  the  administration  of 
the  Ewald-Boas  test  breakfairt  (see  page  96), 

Treatment, ^Tlie  treatment  of  pyloric  insufficiency  depends 
upon  the  cause  of  the  disease.  The  clinician  should  endeavor  to 
asoertain  if  there  is  any  gastric  secretion,  and  how  sooti  after  the 
ingestion  of  food  the  stomacli  becomes  empty.  Hie  stomach  con- 
tents should  be  aspirated  one  hour  after  the  test  meal  is  taken. 
If  nothing  be  fortlieoming.  rJie  test  mejil  shouhl  be  repeated  and 
the  stomach  tube  used  at  quarter-hour  uitervuls  after  the  meal. 
By  Uiis  means  it  is  )x>ssible  to  ascertain  the  qnnntity  of  gastric 
contents  present  at  any  time.  ITic  drugs  indicated  in  this  disease 
are  such  as  aid  intestinal  digestion,  since  rlerangement  of  intes- 
tinal digestion,  accompanied  by  distressing  s\-mptonis,  is  apt  to 
arise  from  the  premature  passage  of  the  fcKxi  into  llio  duodeimm. 
The  combinaticmsof  sodium  and  magnesium,  rhubarb,  ammonium 
chlorid,  panereatiii,  and  bile  in  the  form  of  inspissated  ox-gall, 
arc  all  useful.  In  diarrhea  associated  with  this  condition,  strjch- 
niii  has  hci-n  found  to  give  the  best  results.  'Iliis  drug  should  be 
rapidly  pushe<l  to  the  jwint  of  effectiveness.  Many  cases  of  diarrhea 
which  have  persisted  for  years  have  l>ecii  known  to  respond  most 
satisfactorily  to  the  atlministration  of  strychnin  sulphate  in  doses 
of  3  to  10  milligrams  (5*0  to  J  grain).  The  stools  at  once  diminish 
in  iiumlH*r  and  gain  in  consistency.  Strychnin  has  been  knoni) 
to  produce  exrellenl  results  in  about  three  and  a  haif  weeks  m 
diarrhea  resulting  from  insufficiency  of  the  pylorus  (see  page  677). 
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8IN0ULTDS  GASTRICU8.  \ 

Hiccough  is  a  9>Tnpti>i»  tii«iiifesti-ii  iis  u  noise  nuule  by  the  sudden 
and  involuntary  contraction  tif  llie  diaphragm  and  the  simultaneous 
eontTHTtion  of  the  glotti*  which  arn-sis  the  rising  air  in  the  trachea. 
Sinpilius  may  last  for  a  few  minutes  or  much  hmger,  or  it  may 
recur  for  dfiys  or  months.  It  is  u  symptom  often  found  in  diseases 
of  the  abdominal  viscera,  such  as  gastritis,  motor  insufficiency 
of  the  first  and  second  degrees,  gastric  carcinoma,  enteritis,  inte^ 
tinal  obstruction,  appendiciti.'*,  cholera,  pancreatitis  (suppurative), 
diseases  of  the  liver,  and  peritonitis;  it  has  also  been  observed  In 
the  course  of  such  diseases  of  tlie  nervous  sj-stem  as  epilepsy,  tumor 
of  the  brain,  meningitis,  liydrocephahis,  and  hysteria. 

In  rare  cases  of  singultus  gastricus  a  continuous  hiccough  lasting 
for  a  long  time,  varjing  from  week^  to  months,  and  without  regur- 
gitation of  food,  may  be  present;  there  is  usually,  however,  a  hj-per- 
esthesia  of  the  glan<liilar  layer  of  the  stomach.  Well  nourisjied 
yoimg  adults,  mostly  young  women,  are  the  commonest  victims 
of  singultus.  Occasionally  it  Is  a  prominent  sj-mptom  of  gall- 
bladiler  disease  and  may  be  so  incessant  as  to  cause  alumiing 
exhaustion. 

TreatmeDt. — The  treatment  of  the  underlying  cause  is  of  great 
importance.  For  the  symptom  itself,  citric  acid  and  sodium 
bicarbonate,  one  tcaapoonfiil  of  each,  may  be  given  separately;  the 
resulting  tyirbon  dioxid  distends  tlie  stomach  so  that  it  exerts 
piessurc  upon  the  diaphragm,  relieving  the  spasm.  Again,  the 
patient  assuming  the  dorsal  de(^'ubitus,  both  thighs  and  knee^  Bexed 
against  the  abdomen  at  the  sharpest  possible  angle  and  pressed 
upward  with  force  for  a  sufficiently  long  time,  will  cause  the  intestine 
to  press  against  the  diaphragm ;  the  object  is  to  remove  the  localized 
spasm  by  extension  of  the  contracted  muscle.  Continued  energetic 
pressure  along  the  entire  vertebral  column  frequently  gives  rdief. 
Kxtcrnal  applications,  such  as  a  mustard  plaster  applied  to  the 
epigastriimi,  or  a  mustard  paper  to  the  back  of  the  neck,  are  of 
great  benefit.  An  enema  containing  turpentine  will  remove  the 
gaseous  distention  of  the  abdomen.  When  the  nervous  element 
predominates,  spirits  of  camphor  or  compound  spirits  of  ether  are 
advantageous.  Chloral  in  doses  of  1  Gm.  (15  grains),  repeated 
every  two  hours,  controls  the  con\'ulsivc  action  of  the  muscles. 
Spasmodic  irritability  can  be  relieved  by  gelsemium,  which  depresses 
the  respiratory  center  'by  diminishing  the  hj-persensitiwucss  of 
the  nen'e  centers;  the  fluid  extract  may  be  given  in  doses  of  0.1 
to  0.2  Cc.  (2  to  3  minimsl,  to  be  repeated  every  three  or  four  hours. 
Quick  relief  is  often  broURhl  about  by  0.7  to  1 M  Gm.  { 10  to  20  grains) 
of  chlorctonc.  Ten  drops  of  a  saturated  aleoholic  solution  df 
mciithol  in  a  little  water,  repeated  everj'  hour  if  necessarj-,  may 
give  relief.    Some  authors  advise  oil  of  amber  in  the  dose  of  1  Cc. 
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(15  drops)  every  two  hours.  Ten-drop  doses  of  1:1000  solution 
of  epinephrin  repeated  in  an  hour  will  often  prove  efficacious..  It 
may  be  necessary  to  check  the  spasmodic  contraction  of  the  dia- 
phragm by  inducing  partial  or  complete  general  anesthesia.  In 
some  cases  a  hypodermic  of  morphin  and  atropin  may  be  necessary. 
Continuous  traction  of  the  tongue  will  often  bring  quick  relief.  The 
hiccough  can  frequently  be  stopped  by  compressing  the  eyeballs  as 
for  the  oculocardiac  reflex  (see  page  390).  This  compression  slows 
the  pulse  and  induces  sleep;  it  should  be  frequently  repeated. 
The  accompanying  constipation  should  always  have  attention,  and 
its  cause  must  be  determined.  This  is  essential,  as  hiccough  may 
be  brought  about  by  intestinal  toxemia. 

Recently  benzyl  benzoate  has  been  found  to  be  a  useful  remedy 
for  hiccough.  A  20-per-cent.  solution  in  alcohol  is  prescribed,  and 
of  this  thirty  drops  in  water  or  milk  every  four  hours.  Benzyl 
benzoate  is  also  of  diagnostic  interest  in  differentiating  between 
hiccoughs  of  purely  central  origin  and  those  which  are  due  to  some 
peripheral  disturbance.  Inasmuch  as  benzyl  benzoate  exerts  its 
chief  effect  peripherally  on  the  smooth  muscle  stiuctures,  it  is  most 
useful  in  the  treatment  of  hiccoughs  of  peripheral  origin  (see  page 
276). 


CHAPTER  XVin. 

SENSORY  NEUROSES. 

GAKTHAUitA;  Hypf.rimthk8ia ;  Ga!itiiai/:okf.nos[h;  Nacsea; 
Bulimia;  Akoria;  Anouexia. 

QASTRALOIA. 

Gastrai^ia,  known  nlso  as  cardiiilgia,  gRstrodyniB,  nnd  neuralgiit 
of  the  stomach,  is  a  condition  peculiar  to  individuals  of  a  nervous 
tempernmeiit.  'llie  diugnusis  cnnnut  be  confinned  until  a  careful 
vxclusion  ia  made  of  organic  disenacs  of  the  stomach.  The  pains 
complained  of  in  gastralgis  are  duv  to  murbtd  or  irritating  conditions 
of  the  s,vnipathelic  nerve  ganglia  located  in  front  of  the  spinal 
column,  liic  site  of  the  pain  is  the  epigastric  distribution  of  th« 
lumhar  s\Tnpnthetic.  The  cellar  plexus,  the  superior  mesenteric 
plexus  find  ihc  aortic  plexus  may  also  be  involvixl.  'l"he  location 
of  the  pain  is  in  reality  exterior  to  the  stomach.  The  nervous 
gastric  pains  occur  periodically  and  spasmodically,  and  at  times 
become  so  intense  as  to  be  unheurHhIe.  Tlic  attacks  last  from  a  few- 
hours  to  several  days;  the  pains  rndiate  toward  the  back  and  also 
up  into  the  chest;  they  are  usuully  indeiK^ndent  of  the  reception  of 
food.  Nervous  excitement  is  apt  to  bring  on  the  attacks,  during 
which  vomiting  rarely  takesplaces.  Eructationsarecommon.  'ITie 
celiac  jJexiis  is  often  markerlly  sensitive  to  pressure  exerted  in  the 
metltun  luic  of  the  epigastric  region.  The  superior  mesenteric 
plexu.s,  as  well  as  the  aortic,  occasinnnllj-  licc<)mcs  very  sensitive, 
as  shown  by  pressure  on  two  points  ^tuatif  I  immediately  above  and 
below  the  umbilicus.  'I'here  is  often  found  a  hjperesthetic  7.o»e 
in  the  cpigastriimi.  The  <iiffcrential  diagnosis  iK-tween  gastralgia 
and  ulrer  of  the  stomach  is  fraught  with  diHicnlty,  and  established 
onlj'  after  careful  consideration  of  the  s\iiii)tums  of  ulcer,  such  as 
pressure  points,  relation  of  the  pains  to  the  reception  of  food,  ami 
occult  hemorrhage.  In  nicer  the  hyiKTcsthetic  cutaneous  zone  Ls 
usually  smaller  in  urea  than  in  gastralgia.  Among  the  recognized 
causes  of  gastralgia  are  sj'philis,  gallstones,  and  chronic  appcn<licitis; 
the  pain  is  rvflcx,  llirough  the  sympathetic  system. 

Troatment. — The  treatment  of  gastralgia  should  be  directed 
toward  the  generolly  <icbilitated  condition  of  the  patient,  and 
should  embrace,  among  other  things,  hydrotherapy,  elmnge  nf 
climate,  and  the  milk  cure.  Very  little  or  no  restriction  need  be 
made  in  regard  to  diet,  sinci-  the  condition  is  purely  extragastric.     It 
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is  not  necessarj'  that  patients  should  be  kept  on  either  fluid  or  light 
<U«t.  The  regimen  luaj'  be  varied  and  generous  in  quantity  witlmut 
aggravating  in  any  way  the  painful  sjTnptoms,  The  diet,  however, 
aliDuld  be  suited  to  the  individual  case.  It  will  be  nt-cessary  in 
many  cases  of  this  elass  to  persuade  patients  to  eat,  aiwl  to  impress 
upon  them  that  there  is  no  connection  between  the  inp-stion  of 
food  and  tlie  piling  of  which  they  complain,  but  that  there  is  danger 
of  BffgrKvatJnf;  the  s>inptoms  by  abstaining  from  food. 

During  tlie  acute  attack  the  patient  should  be  put  to  bed  and 
hot  compresses  or  poultices  should  be  applied  to  the  rcRion  of  the 
stomach.  GootI  rt-sults  arc  obtained  by  a  "half-bath"  or  a  p^c^- 
tracted  hot  sivr.  bath  (see  Chapter  XII).  \N'hen  the  pains  arc  of  a 
violent  nature,  rtsort  must  be  had  to  »ueh  drugs  as  niorpbin  or 
opium  and  l>elladonna  in  combination. 


Gm  ,atCc, 

I)— Morphiiup  sulphfitis     ....      0  01  gf.i 

Rxlmcd  IwliuduDue     ....      0  02  gt-  i 

Olri  (hifilinnnnliii 2  0  gr.  xxx 

Muve  et  ft,  suppoH,  nu,  i. 

SSk-— Aa  requirvil  for  Ihe  relief  of  ptiiii, 

Om,  uf  Cp. 

^—Bxtmoti  opii OIOS  ncr.  } 

Extracti  mUatJonna     .     .     .     .      0|02  gr.  I 

Otei  ibeobromatiB 2|0  gr.  xxx 

Miser  et  ft,  5Uppo*.  no,  i. 

Sig. — Ab  retjuirvd  for  the  relief  of  pain. 

Um.  or  Co. 

IV— C«oaiD»  liydrocliloridi       ...      0  £  gt.  viiw 

AqUBAUmntii 30  0  5j 

AqiUD  ohlorofaraii 7S  0  Jiise 

Aqua>  d(«tillttl,u> 4S  0  %>k 

Miace. 

Ss- — Om  to  thiTc  Icsxpoonfulii  in  water  at  the  bc^ginning  of  the  attuck. 

In  severe  cases  morphin  should  be  given  hypodcmiiealij'  at 
once.  Among  the  nitxlicunients  which  may  be  administered  by 
mouih  are  cocain  (0.0.5  Gm.  to  l.W  Co.  of  water,  in  teaspoonful 
doses),  eodein  phoisphate  (0.03  to  0.05  Gm.— i  to  1  grain),  chloral 
hydniie,  antip.mn  (0.5  Gm.),  acetybalicylic  aeid  (I  Gm.),  ehloro- 
fonn  water,  validol,  and  the  ammoniated  tincture  of  valerian. 
Extract  of  cannabis  indica  has  also  Iwen  reeommende<)  for  relief 
of  the  pains. 

A— Bxtnictj  cnmukbis  indioe  .     .     .      0|03  gr- w 

Snrchitri  tklhi Q\!0  gr.  viij 

Mi»M-  et  ft,  pulv,  no,  i. 
Sig. — One  civty  four  houn. 


Q — Tinctunr  ciuinnlns  tudiiac 

Tinctur*  Valeriana) 
Miwe. 
ISg. — T»-cnt)-  drop*  to  be  tftken  at  n  done. 


Om.  or  Oe. 
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Hoffman's  anodyne,  20  to  ItO  drops  on  h  lump  of  siiRnr,  in  valu- 
nble  in  chc  treatment  of  this  condition.  Hot  drinks  siii-ti  as  pepper- 
mint tea  or  valeriiin  tea  are  productive  of  favorable  refliilts.  If  con- 
venient, galvanization  is  worthy  of  a  trial,  when  t)ie  uno<lc  should 
be  placed  over  the  epigHstrimn  and  the  cathode  over  the  spinal 
column  for  five  to  ten  minmes.  The  faradic  current  may  also 
be  used.  In  case^  where  pains  are  less  vitdent  hut  of  prolonged 
duration,  massaf^r  and  electridty  are  indicated  in  addition  to  warm 
appticat)un». 

A  special  form  of  gastralgia  is  represented  by  the  gastric  crises 
of  locomotor  ataxia,  wtiich  are  chaructmi^l  by  violent  cramps  in 
the  stomach  and  pains  in  the  back,  followed  by  vomiting.  As  to 
the  nature  of  these  crises  wc  arc  stitl  iu  the  dark,  nor  have  we  by 
any  means  been  able  to  ctit  short  the  attacks  except  by  the  use  of 
morphin  or  the  injection  of  cocain  to  ancstiictize  the  posterior 
roots.  It  is  an  lulvantage  to  dtstinKUi^h  Iretween  vagus  and  sympa- 
thetic gastric  crises.  The  vagus  is  invoKi-d  when  there  is  pain, 
vomiting,  tachycardiu.  and  di-sturlMuice  of  the  larynx.  SxTOpathetic 
crises  arc  more  frequent.  Komj;  recommends  injecting  KHl  fc 
(3  ounces)  of  a  l).5-per-cent.  solution  of  novocain  into  the  muscles 
of  the  back  on  a  line  each  aide  of  the  spinous  processes.  Alcohol  can 
he  injected  in  the  someway;  the  results  are  .similar  to  those  obtained 
hy  its  use  in  the  tn-atment  of  facial  neuralgia.  The  followin(!  drugs 
are  rfcommeiide<l  in  addition  to  the  measures  alrcaily  mentioned  in 
connection  with  the  treatment  of  the  acute  painful  neixures:  .\nti- 
pyrin0.fiGm.  (10  grains),  or  cerium  oxalate  0.3  to  0.6  Om.  (5  to  10 
grains),  throe  times  a  day;  acctylsalicjlic  acid  and  the  salicylates. 

Cm.  ot  Cc- 

It—Sodii  lutlicylalm 8  0  Si] 

CftfTcime  NxUofwIicj'iatis    ...        2  0  p.  xxx 

Aqun I).  8.  ad      50  0  Sij 

Miaoe. 
Sig. — 1  to  2  <'c.  <1S  to  30  minitiu)  of  the  «t«riliind  •oliition  to  be  i]ijeo1«(l 
daily  into  the  tmsdian  vein.     (Vwi  MendeL) 

In  the  operation  of  rlyzotomy  Foerster  says  ttie  aim  is  to  resect 
the  sensory  gastro-inteatinal  fibers  of  the  sympathetic  nerve,  and 
this  may  require  resection  of  the  roots  from  the  twelfth  to  the  fiftli 
dc^sal  or  even  higher.  It  may  be  possible  to  determine  beforehand 
exactly  the  roots  requiring  resection,  hy  careful  study  of  the  loca- 
tion of  the  pains  and  of  the  superficial  hjperesthetic  zones.  There 
is  always  a  possibility  that  the  crises  may  be  due  tn  the  vagus  or 
to  direct  irritation  of  the  vomiting  center  in  the  mtnlulln  oblongata, 
in  which  case  rhiiy)tomy  of  course  woiilfl  nol  relieve.  If  the  blood 
supply  of  the  spinal  cord  is  interfered  with,  paralysis  nuiy  result. 
Many  of  the  patients  after  the  operation  of  rhizotomy  have  Ijccn 
restored  to  comparative  health  and  enabled  to  return  to  business. 
Fmnke's  operation  has  been  omplo,\-ed  with  good  effect  in  the 
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treatment  of  tabetic  gastric  i^isea.  Th«  uim  is  tu  pull  uiit  ihu 
intercostal  nerves  and  thus  realize  by  a  com  para  tivply  simple 
twhnic  results  cci-iiivnletu  to  those  of  resection  of  the  posterior 
i^inat  nerve  roots,  [mmcly.  inicrruptinp  ihc  continuity  of  the  fibers 
of  the  sjinpatlieiic  nerve  innervntiiig  the  seat  of  the  pttins.  Tlic 
reflex  arrs  ha\'c  also  been  broken  by  acvcring  the  vagus.  Vagotomy 
(resection  of  the  vagus)  freciuently  frees  the  patient  from  gastric 
crises  (see  page  78S). 

'llie  majority  of  gastralgiiis  arc  secondaiy-  afTcctious  and  may 
nccur  in  the  course  of  almost  any  affection  of  the  stomach,  intes- 
tine or  other  abdominal  organ,  in  Hrterioseierosis.  toxemias,  anemia, 
and  diseases  of  the  male  and  female  sexual  organs.  In  all  aucb 
cases  trcatHient  should  be  directed  toward  the  primary  cause. 

OASTRIC  HYPERESTHESIA. 

Gastric  byperestlicsia  is  defined  as  an  increased  sensitiveness  of 
the  gastric  mucous  membrane  to  chemical,  mechanical  and  tliermic 
stimuli,  or  to  any  one  of  these.  A  patient  with  a  good  appetite 
may  suffer  pain  when  rertain  articles  of  food  or  drink  arc  taken, 
which  b  not  relieved  until  the  food  or  drink  has  disappeared  from 
the  stomach.  The  stomach  is  often  hypersensitive  to  sugar,  fat, 
and  carbohydrates.  Of  therpiic  stimuli  the  stomach  is  more  sen- 
sitive to  cold  than  to  heat.  The  abnormal  sensations  may  vary, 
amounting  in  some  cases  to  sex'cre  pain  and  vomiting.  During 
digestion  there  may  be  sensations  of  fulness,  pressure,  tension,  or 
burning,  but  these  usually  ceuse  with  the  evacuation  of  the  stomach. 
Gastric  hyperesthesia  is  a  condition  rather  frequent  in  neurasthenic 
.kiid  hj-stericttl  subjects.  Patients  come  to  associate  the  distressful 
^Sjmptoms  with  tlie  ingestion  of  food,  and  as  a  result  the  quantity 
of  food  constuned  becomes  less  and  less  and  the  patient  loses  flesl) 
and  strength. 

Treatment. — ^Thr  treatment  should  be  dire<^'tcd  against  the  cause. 
EflorU  shouhl  be  made  tn  improve  the  general  nutrition,  and,  if 
necessary,  a  course  (»f  h\-pcriilimentation  fsec  page  5t»'J)  should  be 
instituietl.  .Asthenic  patients  require  rest  in  bed,  and  should  be 
kept  absolutely  quiet  both  mentally  and  physically.  The  dietetic 
cure  should  be  commenced  with  caution;  it  should  consist  at  first 
of  milk  and  kefir,  to  l>c  gradually  (changed  to  a  diet  of  semisolid 
eniL-tblency.  The  dietary  should  be  such  as  to  reaccustom  the 
patient  toordinary  food.  \Mien  the  distastcfor  food  is  very  marked 
it  may  be  necessary,  at  times,  to  resort  to  nutrient  enemata  (see 
page  ■243). 

Nitrate  of  silver  is  particularly  effective  in  <liminishing  the 
sensitive  condition  of  the  stomach.  A  tahlespoonful  of  a  solution 
of  0.2  to  0;j  Gm.  (3  to  5  grains)  to  100  Cc.  (Siiiss)  of  water  is 
pven  three  times  a  day.    It  is  best  a<lininl9tered  as  a  tahlespoonful 
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of  the  solution  to  a  winegtnss  of  distilled  water,  before  breakfs:;!,  and 
half  an  hour  hefttrt'  dinner  and  supper.  Laviij^e  with  silver  niinite 
soliitiiin  (1:10,(HM))  nl»w  acts  wdl.  When  there  is  much  pain, 
belladutma.  chloroform  or  a  preparation  of  \'al(-rian  la  indicated. 
Aiwstliesin  may  be  given  in  doses  of  0.35  to  OJi  (Jm.  (4  to  "J  itrains), 
ten  to  fifteen  minutes  beffHf  meals.  For  tlie  ri'li«*f  of  gnstrie  irrita- 
tion Koehcsler  advises  the  following  eomhinalion: 

Gm.  or  Os. 

^-guoDtli  bromidi 6  0  5i» 

Sodii  biaubonatiB 40  0  ax 

CMbonifltigQi .20  0  5v 

Blsmuthi  eubcnrbanutiH     ...      20  0  5v 

MuRneiria! 180  0  Jrl 

Mi«ce. 

Sig. — Two  tewrpooufub  in  wnler  three  tiin»  n  day,  aftirr  mcAt*. 

If  between  meals  patients  arc  troubled  with  burning  or  pain  in 
the  stomach  which  may  l>e  accounted  for  by  the  presence  of  hyper- 
acidity, Stockton's  sedatives  will  be  found  satisfaetorj-. 

When  the  ga.-'tric  dislrctw  is  severe  and  hyperacidity  existii: 


Om.  wCa. 
It — Cerii  (nulatis 10  )cr.  xv 

ttiiimulhi  sulxnrljoiititiB     ...       30 

MagnMii  cartxinntiR     ....       40 
Miflce, 
Hig.— A  tMkspoouFul  itirred  into  on«-luiir  gluaa  of  wulur.     (HtockU}n.) 
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When  the  action  of  the  maKuesia  is  too  laxative,  and  for  this 
rea.son  we  desire  a  gastric  sedalive  that  will  qniet  the  boweb: 


Gm,  or  Co, 
H — Ceiii  OKalntis t  0 

Hi^iiiullii  Bubrarbonatis     ...       40 

('rptu"  i>ric()anilii! 4  0 

CarbonJa  lii^ni 2  0 

Mi»ce. 

Sig.— TeasiMMDlul  wril  stirrnd  into  oiie-lialf  glass  of  w&t«r.    (Stockton.) 
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OASTRALOOKENOSIS. 

The  terra  "  gastralKokcnosis"  is  used  to  de-slgnate  stoniach-ache 
or  the  sensation  of  painful  pre-Sftnre  in  the  region  of  the  stomach 
when  that  vi.scus  i.*  cmply.  In  this  condition  there  is  hj-pcresthesia 
of  tlie  emptj-  stoinaeh.  Tlie  pain  raa>'  become  very  sevt-re  a  few 
hours  after  eating,  when  the  stomach  is  empty.  Excess  of  hunger 
has  never  been  observed  to  accompany  this  condition,  though  pain 
is  promptly  relieved  by  the  ingestion  of  food.  Duodenal  ulcer 
must  be  dUTerentiateil  (see  Chapter  XLI). 

Tlic  patient  should  endeavor  to  ward  otf  the  attack  by  never 
permitting  the  stomach  to  become  quite  empty.  Me  should  have 
with  him  always  some  articles  of  food,  snch  as  crackers  or  milk. 
Smidl  (loses  of  extract  of  opium.  O.OOt;  to  0.1)08  Om.  (^  to  J  grain), 
and  tlie  bromids,  are  indicated  for  this  condition. 
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NEKVOUS  NAUSEA. 

Idioputhic  nausea  nppears  most  frequeiidy  in  women  and  in 
I  jCORSequence  ot  a  jicneral  iit-urutit  condition,  aiioinia  and  chlorosis, 
*W  disturbunce  of  tlie  menstnml  function.  l'iirpl>'  funclionitl 
nausea  may  occur  at  intcrvais.  Mt-ntal  disturbance  acts  as  an 
exciting  cause.  Nervous  natisea  may  occur  in  the  morning  while 
(he  stomach  is  empty  after  the  niRht's  fast.  During  the  attack, 
ittents  experience  u  pronounced  nvcrAion  to  food.  The  diitease 
y  ai  times  assume  an  obstinate  form,  which  may  be  <lne  to  the 
variable  condition  of  the  blooti  supply  to  tlie  bruin.  The  gastric 
function.4,  in  the  majority  nf  cases,  are  normal;  rarely  a  moderate 
degree  of  li%piTacidity  may  be  pre^nt. 

Treatment. — ^IMien  the  nau.spa  is  due  to  neurasthenia  or  anemia, 
llicsc  conditions  should  receive  attention.  Anemiit  may  Iw 
remedieti;  that  is,  hemoglobin  can  be  rapidlj'  incrcase<l  by  the 
hypodermic  use  of  the  citrate  of  iron,  iis  described  on  page  5S1, 
Sometimes  t)ie  hyperalimentation  cure  should  be  instituted  in 
casts  where  the  gviier«l  nutrition  is  low.  Patients  occasionally 
do  well  when  renio\eil  from  their  homes  ancf  nislomnry  surround- 
ings. Particidar  attention  should  be  paid  to  tlic  mental  state  of 
the  patient,  which  is  often  depressed.  Severe  rases  should  1* 
treated  in  a  properly  conducted  hospital  or  a  sanitarium.  Food 
should  be  s*Tvcd  in  an  attractive  manner,  for  the  sake  of  its  nppe- 
ti/.ing  influen<-e  and  the  pleasure  which  details  of  this  kind  give 
the  patient.  Should  there  be  nausea  early  in  the  morning,  it  will 
be  well  to  serve  breakfast  in  bed.  Ilydrotherapeuties  will  lie 
found  a  valuable  factor  in  the  treatment.  For  cutting  short  the 
utmrk  of  nausea,  a  balh  at  04'  F.  or  a  cold  douche  is  recommended. 
Both  iutravcniricular  and  extra  ventricular  galvanization  may  be 
emploj-ed.  The  bromids,  chloral  (3  to  5  grains  three  or  four  times 
daily),  and  vali<lol  (six  to  eight  drops  cverj'  two  or  three  hours) 
are  tndieateil  in  the  treatment  nf  nervous  nausea. 


BULIMIA. 

Bulimia,  c\iiorexia,  and  h.vperorexia  ore  terms  used  to  designate 
a  condition  in  which  the  sensation  of  hunger  is  more  fre<|nent 
and  more  intense  than  in  the  nomial  state.  Huiimia  may  lie  a 
primar>-  affection,  or  it  may  be  associated  with  other  diseases,  as 
I  gastric  ulcer  or  earcinoma,  h>-perftcidity,  paTicreatie  affections, 
e-xophthalmic  goiter,  hysteria  or  neurasthenia;  and  the  condition 
may  ix'  either  acute  or  chn)nic.  "  In  the  midst  of  perfect  euphoria, 
a  feeling  of  intense  hunger  overcomes  the  patient,  with  a  desire  to 
satisfy  it.  This  hunger  sensation  is  associated  with  a  gnawing 
feding  in  the  stomach,  and  the  utmost  fear  and  anxiety,  as  if 
something  alarming  were  going  to  happen.     If  the  feeling  of  hunger 
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ia  not  satittficd  very  quickly,  severe  hewladie  and  trembling  of 
tJic  Ijwiy,  or  I'vcti  falntin;;  -ipcIlH,  may  ocour."  (Eiiiliorn.)  The 
attack  of  liulttnin  st>nietim<.-:<  yields  to  the  ingestion  of  a  small 
amouiil  of  food,  but  as  a  rule  large  quantities  have  to  be  taken. 

Treatment. — ^llie  cause  shoidd  be  utrefully  aseertained.  Simple 
articles  of  food  or  drink,  such  aa  crackers,  7.wieback,  chocolate,  or 
milk,  should  be  currit^d  by  those  who  are  subject  to  tliese  attacks, 
or  be  at  all  times  within  convenient  reach. 

Efforts  have  been  made  to  influence  the  irritable  condition  of 
tJie  "hunjter  center"  by  the  use  of  drugs.  Itroniids  in  large  doaes, 
1.5  to  2  Gm.  (25  to  30  grains),  may  be  given  two  or  three  times 
daily.    Opium  witli  belladonna  can  be  given,  as  follows: 

Gn.«rOa. 
n — Kxtnotj  opii, 

Bxtfsetf  belladoDnai    .      .     .      M      0|OI  gr.  | 

Miaoe  et  ft.  capH.  nu.  i. 
81ft.— Onp  '»p«"l'i  to  ho  tftkcn  tncirnmg  nnd  nighl. 

Arsenous  acid,  0.(K11  Gm.  {^  grain),  in  pill  form,  or  liquor  pntasai 
arseiiitis,  may  be  administered.  Coeaiii  mav'  lie  prescribed  in 
iJie  following  form: 

Um.  ot  Co. 

Q~0>caia»  hydroeUcridi      ...        Oil  icr.  iw 

AqiuB  amygdalB  amana    .     .     .      10|0  ^iiaa 

Misoe. 
Sig.— Ten  drops  several  liuiea  h  day. 


Or: 


Um.  m  Ct, 


Q — Ammonii  brornidi, 

Hinlii  bRiDiiili JUl        KIO  3ij 

Aquie  mpntlw  jriimritii!      .     .     .      tiO|0  Ji] 

MIdoo. 

Sg.— Ow  leusiwooful  twice  daily. 

AKOaiA. 

In  patients  suffcriiiR  from  akoria  the  normal  sensation  of  satiety 
is  lacking,  even  after  u  full  meal.  Patients  do  not  know  when  they 
have  eaten  enough.  There  may  be  no  particular  desire  for  food, 
however,  and  even  well-marked  niiorexia  may  be  present.  Akoria 
is  found  in  connection  with  suth  conditions  as  give  rise  to  bulimia 
or  polyphagia.  Neurasilicriio  nnd  hysteric  subjects  are  among  ita 
victims.  The  treatment  should  consist  of  change  of  climate,  hyper- 
ulimentauoQ,  hydrotherapy,  electricity,  and  psychotherapeutics. 

NERVOUS  ANOREXIA. 

Nervoits  anorexia  is  a  term  used  to  de.>tignate  loss  of  appetite 
of  a  pronounced  and  ehronJe  nature.  There  exists  on  ihe  part 
of  the  patient  n  repugnance  to  every  kind  of  food.    In  spite  of  this 
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fart,  the  functioning  powers  of  the  ^tomncli  and  intestine  «re, 
as  a  rule,  normal.  ITic  discast-  is  apparently  characterised  by 
ane<^theiua  of  the  hunger  "nerves,"  Nervous  anorexia  is  always 
ft  svinptoin  of  sucli  pcnorul  nervous  conditions  as  neurasthenia, 
MxunI  neurasthenia,  and  hysteria.  It  may  result  seriously,  from 
lack  of  proper  nourishment  to  the  body.  Among  the  exciting 
causes  are  frequently  found  great  mental  depression,  worry,  anxiety, 
and  fright. 

Trtttment.— This  consists  in  maintaining  the  nutrition,  if  need 
be,  by  means  of  the  so-called  food  or  h\-peralimentation  cures. 
Remo\'al  of  the  patient  from  his  home  surroundings  must  be  con- 
sidered in  grave  cases.  Sometimes  it  is  necessarj-  to  resort  to  nutri- 
ent enemattt  or  to  gavage.  In  gavsge,  or  feeding  by  the  stom- 
adi  tube,  such  nourUhment  as  milk,  eggs,  gruel  or  nrtifidnl  food  is 
poured  into  tlic  stomach  through  a  funnel  that  fits  into  the  cxtenial 
end  of  the  tiibe.  <?'ftre  must  be  exercised  not  to  cause  too  much 
distention  of  the  stomach,  unaccustomed  to  food  in  even  ordinary 
quantities,  until  tolerance  has  been  established. 

Stomachics,  such  as  orexin,  0.3  Gm.  {.I  grains),  three  times  a 
day,  two  hours  btrfore  meals,  and  cinchona  bark  preparations,  are 
indicated. 

Om.  or  Os. 

B— DeeooU  diKiboiia 10-t80 

Addi  milpburici  diluti  0 

Kifnipi  xingibcriB  .  q.  8.  od         200 

Misce. 
Sig. — On«  IftbleBpuoofuJ  three  times  a  lilay,  hail  tin  hour  befoi«  meals. 

Gm.  or  Cc 
K— FluidextTMti  oindioiuB     ....     6010  SiJ 

Hig.-— Oiv-hftlf  teMpoonful  in  a  winegUst  of  wnt«r,  tu  Iw  Uikcn  tliTM  timet 
a  day  (before  muli). 

The  Stomach  may  al^o  be  washed  out  with  water  in  which 
stomachit^s  have  been  incorporated.  Arsenic,  iron,  small  doses  of 
the  bromids,  and  strychnin  (0,001  tu  0.003  Gm.,  ^^  to  </g  grain) 
may  be  prescribed  as  occasion  reciuires. 
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CUAPTBR  XIX. 
NERVOUS  DYSPEPSIA—NEURASTHENIA  GASTRICA. 

Von  Lbuue,  who  firsi  dcscrili«l  the  coiiilition  de^iignated  ner\'ous 
4>'spe[KiA,  iiicluiletl  tliu«e  subjective  iiervuiu  symptoms  whidi  btc, 
as  a  rule,  of  marked  intensity,  and  for  which  it  was  impossible 
tu  find  rniiso  in  itny  of  the  organic  or  functional  disturbances  of 
thf  stomach.  I^tcr,  however,  it  was  discovered  that  nervous 
symptuius  of  n  like  nature  present  themselves  in  disturbances  of 
the  sensory,  secretory,  and  motor  functions  of  the  stomach.  As  a 
con  sequence  the  term  nenouii  d]/spep.na  as  now  employed  signifies 
a  ((astric  neurosis  which  is  entirely  iinlej)en<iint  of  organic  dis- 
Jlirbniiccs,  being  of  purely  nervous  origin,  alltiough  there  may  be 
ncident  disturbances  of  the  motor,  sensory,  or  secretory  functions. 
'^Btiotorr- — The  cause  of  nervous  dyspepsia  must  be  sought  in 
the  increased  irritability  of  the  autonomic  nervous  system.  Tliis 
heightened  irritability,  however,  shows  itself  but  rarely  as  an 
independent  affwtioa.  The  class  of  persons  apt  to  be  sufferers 
from  this  condition  are  poAsessed  of  a  more  or  less  irritable  and 
unstable  central  nervous  system,  Tliey  arc  spoken  of  as  iK-ing  of 
a  neiTBHitu  i{ispo»ituti.  In  such  persons  fright,  sorrow,  care,  patho- 
phobia, or  other  emotion,  often  acts  as  an  exciting  cause  of  actiuti 
dyspeptic  conditions. 

Oastrie  Neurogrs  and  Eye-alrain.—The  medical  profession  is 
indebted  to  I>r.  Gci>rge  M.  tlonid  for  the  persistency  with  which 
he  has  maintained  that  many  of  the  so-calleil  gastric  neuroses  arc 
due  to  eye-str(iin.  Nervous  d>'S|>epsia  resulting  from  ejx-strain 
is  characterized  by  such  sj-mptoms  as  sick  headache,  anorexia, 
anemia,  and  many  t>pCM  of  malnutrition,  all  of  which  may  be  due 
to  astigmatism  or  anisometropia,  'llic  influence  of  the  xisual 
organs  over  the  digesti\c  system  may  be  proved  b\'  the  fact  that 
a  normal  person  wearing  glasses  that  may  be  worn  witli  comfort 
by  anollier  becomes  nauseated,  even  to  the  point  erf  vomiting, 
'liiere  is  no  truth  in  medical  science  more  susceptible  of  demon- 
stration and  more  persistently  ignored  in  daily  practice  than  the 
immediate  association  of  eye-strain  and  malassimilation.  Head- 
aches of  all  kinds,  sick  headaches,  migraine,  hemicrania.  ■"rush  of 
blood  to  the  head,"  are  usually  due  lo  eye-strain.  My  personal 
experiene*  eonfinns  the  belief  that  eye-strain  is  frequently  the  main 
etiologic  factor  in  nervous  d>'spepsia,  since  Iwneficial  results  are 
obtained  as  soon  as  the  errors  of  refraction  arc  properly  corrected. 
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ChcleCjftlitii,  ckoUlilhiasU,  appeTidteilis,  constipation,  mteroptoaia, 
or  hxlminthiasit  niny  iiirlute  nervous  dyspepsia,  prolialily  l>y  tfaiis- 
mission  of  the  irritation  of  the  intestinal  sjinpathetic  nerves  to 
llie  nerves  of  the  stcHQUch.  Epigastric  hernia  is  frequently  n  t-iiu»c 
of  this  neurmis;  ns  are  «lso  diseases  of  the  female  reproductive 
orgfttts,  such  as  saipingilis,  lacerated  cemix,  lacerated  perineuvi,  and 
anomalies  of  memlnmtiini.  During  the  menstrual  periixi  the  ga^l^i^■ 
secretion  is  often  hyperacid.  In  the  male,  nexiial  aettsta  are  not 
infrequently  responsible  for  nervous  dj-spopsiu.  llemnrrkoids  ak 
a  vcrj'  common  cause.  Among  the  etiologic  factors  must  also  be 
mentioned  diseases  of  such  remote  organs  as  the  lungs,  heart,  EUid 
kidneys. 

It  has  long  been  recognized  that  patients  nho  for  vears  hud  been 
treated  for  nervous  dyspepsia  liave  been  cured  after  an  acute  attack 
of  appcndintit  which  necessitated  operation.  The  condition  of  the 
.appendix  had  not  been  considered  in  connection  with  the  treatment 
KB  the  cau.se  of  the  nervous  dj-spe])!*in.  Unsuspected  (gallstones 
may  often  produce  sjinptoms  of  nervous  dyspepsia.  A  sudden 
attack  of  gallstone  colic  draws  our  attention  to  the  gall  bladder; 
and  after  removal  of  the  offeiidUiR  gallstones  the  gastric  s\-mptoms 
entirely  disappear. 

There  is  a  vast  amount  of  suffering,  manifested  by  general  ill 
health,  vague  stomach  and  intestinal  symptoms,  progressive  loss 
of  flesli  and  strength,  obscure  nervous  conditions,  anemia,  and 
obstinate  constipation,  occasioned  by  chronic  appendicular  iiiHam- 
mation.  Tlic  pathologic  condition  in  these  eases  is  uften  due  to 
a  slow  proliferation  of  connective  tissue  in  tlie  walls  of  the  appendix. 
Inhere  is  no  pus  formation,  and  it  may  he  months  or  years  before 
an  attack  of  acute  appendicitis  occurs  to  dear  up  the  diagnosis. 
Wlien  pain  is  felt  in  these  oases,  it  is  often  not  in  the  region  of  the 
appendix,  oveT  the  RIcBurney  point;  it  may  be  more  ^^eneraliKed 
about  the  tunhilicus  or  be  referred  to  the  site  of  the  gall  bla<hler  or 
he  felt  in  the  stomach.  These  referred  pains  are  not  surprising 
when  wc  remember  the  abuntlant  connections  of  the  rich  ner^■e 
supply  of  tile  appendix,  through  the  superior  mesenteric  plexus  of 
the  sjinpathetic,  with  tlie  pneumogastric,  hepatic,  and  gastric 
plexuses.  These  cases  arc  diagnosticated  as  nervous  dyspepsia 
and  are  tre«te<l  expectantly  and  symptomatically;  when  the  phy- 
sician has  exhausted  his  patience  aixl  resources  he  classes  them 
among  neurasthenics,  luid  is  likely  to  send  them  on  a  sea  voyage, 
to  a  mineral  spring,  or  to  a  sanatorium.  Many  such  eases  recover 
when  the  appendix  or  the  gallstones  are  removed.  Physicians 
should  be  on  the  dlert  for  conce«lcd  npi>endicitis,  well  named  by 
Ewuld  "appendicitis  larvata,"  Obscure  as  it  is,  the  true  diagnosis 
will  uften  l>e  reached  only  by  a  process  of  exclusion  (see  page  772). 
aymptoma.— Xervoua  dyspepsia  gives  rise  to  a  N-artei}'  of  s^-mp- 
tMns,  some  of  which  are  general  in  clmraeter  while  others  af* 
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refemble  paru«il«rly  lo  the  stoiniich.  It  is  at  lime*  u  difficult 
matter  to  difTorctitiatL'  beWcen  sv-mptoms  of  purely  nervous  tHigin 
and  tiiosL-  whioh  htive  hii  i>rgiiiii(.-  or  fuiictioiinl  basis.  The  variety 
and  variabiMty  of  the  sv-mptoms,  as  well  aa  the  manner  in  which 
the  patient  deHcribes  them,  are  characteristic  of  the  condition 
present.  Often  such  patients  are  free  from  distressinjt  symptoms  ■ 
for  days,  or  even  weeks,  when,  owing  to  some  trivial  cause,  most  I 
likely  of  a  psychic  nature,  a  recurrence  of  the  sjTnptoms  takes 
place.  The  appetite  of  the  patient  is  apt  to  be  precarious:  coarse 
food  iti  lar^c  quantities  may  perhaps  l>e  partaken  of  without 
s^Wavation  rif  the  symptoms,  while,  on  the  other  lianti,  certaiti 
dietetic  articles  which  mi^ht  he  taken  with  impunity  by  a  person 
suffering  from  orgniiic  disease  of  the  stomach  arc  rejectod  as  "not 
agreeing"  with  the  patient. 

The  jteneral  symptoms  of  which  patients  suffering  from  nervous 
dyspepsia  complain  are:  fulness  of  the  head,  cephalalgia,  migraine, 
inability  to  work,  vertigo,  lassitude,  insomnia,  hypoc'hondrinc 
and  melancholic  illusions.  Opposed  to  this  catalogue  of  subjec- 
tive siinptoms  the  objective  symptoms  arc  often  inconsiderable. 
Patients,  as  a  rule,  exhibit  the  welUknnwn  netira.sthenic  type. 
The  condition  of  nutrition  is  usually  good.  When  the  subjective 
symptoms  become  severe,  there  is  at  time-sa  diminntion  in  weight, 
owing  to  the  refusal  of  the  patient  to  partake  of  adequate  imurish- 
ment.  A  condition  uf  genuine  inanition  may  develop.  Palpation 
of  the  stomach  often  elicits  hj-persensibility  to  pressure  over  the 
celiac  plexus.  Cutaneous  hyperesthesia  is  sometimes  found  over 
the  region  of  the  stomach.  While  all  this  is  present  the  stomach 
may  fttnction  in  a  perfectly  normal  raamier.  In  otlicr  cases  hyper- 
acidity, siibacidily  or  achylia  may  be  present,  eitlier  singly  or  in 
combination  with  atonic  conditions  of  the  stomach.  It  is  a  pecu- 
liarity of  nervous  d>-spepsia  that  well-marked  variability  in  the  secre- 
tory functions  sometimes  exists,  so  that  in  the  same  patient  achylia, 
subacidity,  nonnal  acidity,  an<I  hjiK'racidity  may  be  discovered  at 
different  examinations — heterorhylia  {.sec  page  !H). 

The  ph^-siciati  should  carcfullj-  examine  tlie  entire  gastro-intea- 
tiual  tract  in  every  instance  of  su.spected  nervous  dyspepsia  in 
order  to  confirm  or  establish  his  diagnosis.  Oftentimes  an  accurate 
diagnosis  is  ordy  achieved  after  a  proloiigi-d  period  of  obser\'ation. 

ProfOOBis. — 'l"he  prognosis  for  a  complete  cure  without  recur- 
rence is  not  favorable.  It  is  possible,  however,  under  proper 
treatment,  to  bring  about  marked  improvement  in  the  condition 
of  the  patient. 

Prophj'laxis. — As  prophylaxis,  the  children  of  neurotic  individ- 
uals in  whom  the  habitus  enteroptoticus  is  well  marked  should 
be  kept  well  nourished  and  should  be  given  gymnastic  exercises. 
The  avoidance  of  exce-ssive  niental  exertion  is  an  important  prophy- 
lactic measure. 


Treatment. — The  trealmciu  of  nervous  dyspepsia  per  im  should 
be  diri'clcil  t<>wnril  com'ctiiij:  tlie  cuMse-t.  wlmt«*ver  tlioy  may  be. 
H  the  nervous  dj-spepsia  Is  seeondary,  the  primarj-  condition 
should  receive  nppnipriute  treatment.  The  snlijecci\e  !*>-ni|)toms 
of  the  patient  yield  most  readily  when  he  is  removed  from  fiis 
customary  en\ironment  and  is  aecorderl  eomplele  rest  of  both 
Iwdy  and  mind.  Marked  Ix-nefit  ha.s  resulted  in  some  cases  from 
a  six  weeks  period  of  absolute  n-st.  During  the  rest  cure,  sn-e8lle«l, 
the  patient's  mind  should  he  occupied  as  little  as  po^■<ible.  'Hie 
relationship  of  the  phy^i^ieiaii  and  jKitient  in  such  eases  is  of  the 
utmost  imporlance.  That  physician  mil  have  the  grea,tesi  .>«icce8."i, 
otiier  things  l>eiiig  ecpml,  who  knows  how  to  gain  the  eoufideiice 
<rf  his  patient  and  is  able  lo  cseri  an  influence  over  liim.  Many 
pfttJenl-i,  however,  owing  to  domestic  or  Knnncial  circninsHinces, 
are  unable  to  leave  their  iiome  surroundings.  Such  patients  shoidd 
be  instructed  to  lie  dowii  for  an  hour  or  two,  regularly,  every  morn- 
ing and  afternoon. 

The  question  of  nutrition  is  of  paramount  importance.  The 
diet  should  l»e  adaple<l  to  the  individnni  ea.se,  and  greater  latitude 
may  be  pi-rmitied  in  regard  to  variety  and  quantity  than  in  cases 
of  organic  gastric  ttisease,  since  the  dyspeptic  avrnptom-s  are  not 
intimately  connected  with  the  food  in  the  stomach.  An  effort 
should  he  put  forili  to  maintain  the  nutrition  of  tlie  patient  to 
the  great<-st  possible  extent.  When  coUHtipution  Ls  pn^-nt,  coarser 
foods  and  foods  leaving  a  considerable  residue  art*  iiidicatetl. 
Even  when  the  general  nutrition  is  normal  a  course  of  hi-perali- 
meiitation  may  put  an  end  to  the  ne^^■ous  sj-mptoms  (see  page 
5611).  When,  however,  well-marked  secretory  disturbances  are 
present,  the  ilict  should  be  iidiipted  to  the  condition  of  the  setTctiou. 
Atonie  states  of  the  stomach  must  be  likewise  considered  in  pre- 
scribing diet.  Patients  wliose  s^mptouis  appear  synchronously 
with  the  eiitraiicf  of  food  into  the  stomach  should  receive  a  bland, 
non^^rritating  tliet  at  the  commencement  of  the  treatment,  to  be 
gradually  cliaiigi-d  to  one  of  a  more  solid  coiuibtency.  When  an 
awrsion  or  distaste  for  meat  exists,  otlier  protein  foods  must  be 
substituted.  Sometimes.  liou«\'er,  a  purely  x'egetiiriun  diet  is 
foUowrd  by  good  results.  When  meat  is  eliminated  from  the  diet, 
there  is  a  corresiwnding  diminution  of  gastric  secretion.  To 
supply  the  needed  stJiniJus  to  secretion,  meat  extracts  may  be 
prescribed.  'ITje  meat-free  lacto\egctab!e  diet,  as  sometimes  pre- 
scribed in  gastric  diseju^es,  is  not  identicnl  with  tliat  of  tiie  strict 
vf^-tarian,  who  places  great  stress  on  the  consumption  of  raw 
fruits  an<)  \'egelablcs.  A  \egetarian  diet  proper  would  be  too  coarse, 
too  voluminous,  and  too  poor  in  iron,  for  patients  with  gastric  dis- 
ease. For  tilt  nervous  <lyspc])lic  the  so-called  lacto\'egetjible  diet  ia 
worthy  of  consideration;  thb  diet  iiicltidea  certain  animal  products, 
such  as  milk,  butter,  cheese,  and  eggs.    Coarse  indigestible  foi 
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^hi»il<l  l>c  uvotdul  t>y  pjnients  Miifferiiig  from  norvous  <i>sp(-psia. 
and  the  diet  shoutd  po!i!iPS.s  as  hi|{Ii  a  nutricivc  \'aluc  as  possible 
in  proportion  to  the  amoiiiit  ingested.  Sudi  foods  tm  nidishes, 
cclfrj',  fresh  fruit,  nuts,  almoitiU,  dates,  horseradish  and  mush- 
rooms should  not  he  p<fmiitted  tliis  class  of  patients.  Tlie.'^e  fomi 
artitfe  are,  howovcr,  suituWe  for  dyspcptii"  piitii-iits  sutlcriiiK  from 
constipation,  provided  the  state  of  tiieir  nutrition  i.s  good  and  their 
symptoms  are  not  nssodated  witlt  the  iii)i:eMtion  of  food. 

In  prcacribiiifi  a  Iiu'tovcp-tablc  diet  the  physician  should  take  into 
consideration  the  individual  rwiuiremenw  of  the  patient.  While 
green  vegetable  may  be  used  in  large  quantities,  they  should  be 
prepared  and  served  in  a  finely  divided  slate  or  in  the  form  of 
pur^-.  Dry  n'getables  and  leguminotts  flours  rich  in  protein 
should  be  presfribcd  in  liberal  quantities.  Flour  and  egg  dishes 
in  the  form  of  pud'lings.  jam.  mid  fruit  juices  «re  well  i>orne  by 
the  nervous  dj^pcptie.  The  unfennented  juice  of  grupi^,  posses.*- 
iiig  A  comparatively  high  nutrilivc  value,  is  a  suitable  beverage. 
Of  baked  foods,  wheat  bread,  zwiebaclt,  rusks,  biscuits,  and  bromi 
bread  amy  be  prescribed  (see  page  665). 

Laotovbobtabls  Diet  List  (WHaeut). 


^^^^H 

IVntein. 

Fit. 

t^wbohydntc 

^^^^1             Moniiiig    250  Gin.  milk  oocoa  . 

9.0 

ID.O 

72.50 

^^^1                             100  Cm  roltR       .... 

9.0 

1.0 

S8.00 

^^^H                              30  Gm.  butlvr    .... 

0.5 

24.6 

0.16 

^^^^H           roraioon  250Otii.  miikpnp  with  whit« 

^^^H                                      of  egR         .... 

12.0 

«.0 

11.00 

^^^^1           Noon         250  Gm.  vv|ci-lul)teK  wltli  rive 

4.0 

18.0 

30.00 

^^^^B                            250  (im.  imddmg 

15.0 

25.0 

50.00 

^^^^H                            150  Gtn.  apnip  Kuuce 

20.00 

^^^^^L         .\ft«rnoon  250  Gm.  milk  ouuuu  . 

3.0 

i6!o 

73.50 

^^^^k                       100  Gm.  rullti       .... 

9.0 

1.0 

58.00 

^^^^^                        30  Gm.  butt«r    .... 

0.6 

24. e 

O.IS 

^^f                 I^^vening    200  Gm.  gmul  wiUi  yolk  of 

^P                                              vgg 

3-5 

7.5 

18.00 

1                                          200  Gm.  wal*r  nooHleo  .     . 

5.0 

l.S 

40.00 

125  (Im.  iiluiiu    .... 

0.4 

*  • 

8.30 

lOO  Gm.  rolU       .... 

0.0 

1.0 

£8.00 

80  Gm.  butter    .... 

0.0 

24.6 

0.15 

81.6 

156.8 
1300.0 

486.75 

300.0 

20U0.00 

Totnl  combiistioD  value,  3600  cnlonre. 

The  protein  in  laetovegetable  diet  may  be  supplied  in  the  form 
of  eggs,  milk,  and  cheese;  the  fat  constituent  of  such  diet  is  derived 
from  butter,  oil,  milk,  and  cream.  Milk  should  be  fed  to  this 
tiass  uf  patients  in  lurge  quantities,  pure,  or  us  buttermilk,  sour 
milk,  kefir,  or  yoghurt  (see  page  1(54).  Yoghurt  is  said  to  possess 
the  power  of  lessening  ptitrefaelive  processes  in  the  intestinal  tract. 
In  prescribing  a  laetovegetable  diet  the  condition  of  the  gastric 
secretion  should  be  closely  studied.    In  order  to  a-siiist  tlie  patient 
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ia  maintaining  a  fuir  appetite,  monotony  in  articles  of  food  pre- 
scribed should  Ix-  avoided.  Of  IwvcraKes.  ten  is  preferable  to  oiiffee. 
Alcoholic  drinks  should  he  avrnded  entirely. 

Physical  rrcofra^H*.— Hydrotherapcutic  measures  are  indicated 
for  the  f^eneral  nervous  condition  which  characterizes  patients 
suffering  from  nervous  dyspepsia.  Tfiese  mcaauri's  consist  of  cool 
rubbinRs.  half-baths,  c<m>!  dtiurhcs,  and  cold  bnths.  The  Scotch 
douche,  alternate  cold  ami  hut  applications,  may  be  used  locally 
oviT  the  region  of  the  stomach.  (Sec  Chapter  XII.)  Patients 
whose  state  of  ntitrition  is  good  should  l>e  persuaded  to  persevere 
in  g^-mnastic  exercises;  tliose  in  a  run-down  condition  should  not 
undertake  exertion  of  any  kind  before  the  condition  of  their  nutri- 
tion ha.s  improved.  Massage,  including  vibratory-  treatment,  may 
Ik  instituted  for  the  purpose  of  stimulatin);  tissue  metamorphosis; 
it  may  include  the  whole  body  or  simply  the  stomach  or  abdomen. 
Electric  treatment,  galvanic  or  faradic,  of  the  stomach  and  intes- 
tine, may  he  applied  witli  advnntajte.     (See  Chapter  X.) 

Whenever  gasirocnicroptosia  is  a  complication  in  nervous  d.vs- 
pepsia,  tlie  ireaunent  inchcated  for  thU  condition  and  described  in 
detail  in  Chapter  XXX  should  be  instituted. 

Seor-tcater  Therapy. — Good  results  have  frequently  l>een  obtained 
from  the  snheutaneous  injection  of  Lsotonic  sea  water  in  the  treat- 
ment of  eases  of  nervous  dyspepsia  of  obscure  origin.  The  results, 
if  beneficial,  are  api>ar<^'nt  soon  after  beginning  die  treatment. 
It  has  been  clinically  demonstrared  that  sea-n'ater  plasma  is  a 
powerful  tonic  to  tlie  nervous  system.  It  sitinulates  metabolism 
to  sucJi  a  degree  that  the  appetite  improves  and  there  is  an  increase 
in  the  l»ody  weight.  The  water  relieves  pain,  nllaj's  ner\'ous  irrl- 
tabilicy,  and  induces  resiful  sleep;  there  is  a  general  impro\'cmcnt 
in  tone  throughout  the  entire  ner\'ous  s>'stem,  and  the  bowels 
move  regularly. 

The  therapy  of  sea  water  depends  upon  Quinton's  law  of  marine 
constancy:  "Animal  life,  which  appears  as  a  cell  In  seas  of  well- 
detennincd  saline  eoucentration,  in  order  to  maintain  its  optimum 
cellular  activity  has  always  a  tendency  throughout  the  zoological 
scale  to  keep  the  cells  of  which  each  organi:im  consists  in  tlie  aquatic 
marine  conditions  of  their  origin." 

GeoJogj'  and  puleontology  agree  in  admitting  that  aiiinial  life 
first  appeared  in  tiie  sea,  and  tlie  anal>-sis  of  the  blood  scrum  and 
ash  of  every  animal  in  the  entire  Kodlogieat  series  shows  that  the 
tnitural  composition  of  the  mediiun  necessary  to  cellular  life  is 
the  same  as  that  of  the  original  .icas.  It  ia  from  tlicse  facts  that 
Quiiitoii  deduces  his  novel  conceptiuD  of  the  animal  organism  us 
an  actual  aquarium  in  whicli  the  cells  of  whicli  it  is  composed 
continue  to  live  under  the  aquatic  conditions  of  their  origin. 

Having  shown  that  the  primordial  seas  contained  only  O.S  per 

iL  uf  salts,  it  is  necessary',  lu  order  to  produce  a  plasma  of  that 
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stren^,  tu  dilute  the  sea-n'ater  of  thv  prrsi-iit  day,  wlitch  coii- 
tains  li.'i  per  cent.  For  the  purptuie  of  filming,  ptiiv  spring  n-ater 
containing  a  miiiimnm  of  minoral  niHttrr  iind  free  from  harteriA 
is  used  in  tlic  pmpi>r(ion  uf  live  parts  lo  two  pans  of  sea  «'atcr. 
Great  care  must  be  obscrvcti  in  collecting  'he  sea  water  in  order  to 
a%-md  accidental  impurities.    Jt  should  l>c  obtained  not  less  tbas 

twenty  miles  from  any  port  or  any 
stream  Honitig  from  a  port,  and  at  a 
depth  of  not  less  than  ten  meters. 
The  water  must  be  fresh,  three  weeks 
beitiR  the  limit  of  time  whirh  should 
elapst^  between  its  collection  and  its 
injection.  After  dilution  as  above 
it  should  I)e  filtered  tbrough  a  por- 
celain filter  of  the  Pasteur  type. 
Every  precaution  for  the  stentir.ation 
of  vessels  should  be  observed,  but  the 
water,  aside  from  the  care  in  handling 
and  filtering  as  above,  is  not  to  be 
steriliited  further,  or  it  mil  be  ren- 
dere<l  thempeuticallj'  useless.  After 
iilteritiK  tlie  water  it  may  be  put  in 
fla-sks  or  ampoules  of  u  eapacityof 
30,.50,  lOOO.  ormorc.as  ilic  conven- 
ience of  the  operator  may  require. 

The  injection  is  performed  with  a 
rubber  tube  1.5  meters  in  length  and 
endiiif;  in  a  plaliiiiim-iridium  needle 
;(  centimeters  long;  this  latter  kIiouM 
be  protected  by  a  glass  tulic  (Fig, 
81,  7").  The  lube  and  needle  must 
be  boiled  before  connecting  with  the 
ampoule.  The  connertiou  is  made  as 
follows:  U)  File  the  lower  end  of  the 
straight  tube.  A,  of  the  ampoule, 
break  its  point  and  join  it  to  B,  the 
free  end  of  tlie  rubber  tube.  (2) 
File  the  end  of  the  I»ent  tube  C, 
break  its  point,  and  hang  up  tlie  am- 
poule by  tlie  l>end  in  the  lube  at  D, 
about  one  meter  above  the  patient. 
To  start  tlie  flow,  the  bulb  of  a  thcnnocautcry  attached  to  the  end 
C  is  useful.  It  is  advisable  to  interrupt  the  tube  of  thi)i  bulb  by 
a  glass  tu!>e  parked  with  sterilized  absorbent  cotton  to  filter  the 
air.  (3)  The  ampoule  being  hung  up,  remove  the  glass  tube  (7") 
and  allow  the  fluid  to  run  until  tlie  rubber  tube  is  quite  emptj'  of 
the  boiled  water  and  the  air  it  has  contained.    Make  sure  it  is  salt 
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w&t(Y  tliAt  is  niDiiing  liy  tasting  drops  on  the  back  of  the  liaud 
pericHlically.    Then  stop  the  flow  with  the  clip  /'. 

The  best  point  for  injection  13  behind  the  (treat  tiwhanier. 
After  the  akin  has  been  cleansed  u-itli  alcohol  the  needle  should 
lie  driven  its  whole  lengiti  at  right  angles  to  the  skin  siirfaw,  except 
in  very  iliin  persons.  If  this  should  c-uuse  puiti,  withdraw  the  needle 
a  few  millimetera.  Subsequent  injections  should  be  made  in  tlie 
same  location,  Inrtve  hours  after  the  flrst  injection,  to  a\'oi(i  a  repe- 
tition of  the  pain  which  may  arise  from  stretching  of  the  tissues. 
After  inji-clioTi  the  nwdte  wound  should  be  eovere<l  for  a  minute 
or  two  with  a  pledget  of  cotton  soaked  in  alcohol;  it  will  have 
closed  up  hy  that  lime. 

The  quantity  of  sea  water  injected  is  of  great  importance.  It 
19  advisable  to  start  with  20  to  25  Cc.  (7  to  S  ounces).  There 
should  be  no  rise  of  temperature  or  other  symptom  of  reaction. 
If  sj-mjitoms  of  malaise  appear,  the  dose  must  be  decreased;  if  there 
is  no  reaction,  it  should  lie  increased  to  50  Ce.  as  soon  as  possihie, 
to  be  administered  every  other  day.  The  injections  may  be  given  at 
any  time  of  the  day.  The  treatment  need  not  cease  on  account  of 
meiistniutiun.  WUvn  it  is  well  toleratetl  the  d,\-speptic  s\Tiiptoms 
diminish  progrcssiwly.  and  recovery  is  brought  about  after  a  course 
of  tliirty  to  forty  injections. 

Drug  Treatment. — Drugs  occupy  an  important  place  in  the  treat- 
ment of  this  type  of  dyspepsia.  The  tonics,  stomachics,  sedatives 
and  hj-pnotics  are  all  valuable.  When  nervous  irritability  is 
marked,  the  bnmiids  may  be  prescribed.  Chloral  hydrate  in  snmll 
doses,  0.1  toO.:i  Gm.  m  to5  grains),  may  be  prescribed,  to  be  taken 
three  or  four  times  a  daj'.  Insomnia  may  he  combated  by  veronal, 
Irional,  or  chloral  hj'drate,  the  last  in  the  dose  of  2  or  3  Gm.  (30 
to  45  grains)  per  rectum  in  a  mucilaginous  vehicle,  llcficient 
appetite  calls  for  bitters  and  stomachics. 

When  constipation  is  a  complication  it  should  be  treated  by 
other  means  than  purgatives.  A  diet  should  be  prescribed  which 
leaves  large  re.'<idues  in  the  intestine  (see  Cliapter  VII);  abdominal 
maaMge,  faradization  of  tlic  rectum  and  abdomen,  and  enemata  in 
which  olive  oil  or  cottonseed  oif  has  ijeeii  incorporated,  will  usually 
serve  to  counteract  the  constipation  (see  page  22;i). 

Glycerophosphates  and  lecithin  have  been  used  with  marked 
9UC0e98  in  the  treatment  of  tle^^'ous  dyspepsia.  In  addition  to  the 
present  official  elixir  containing  the  glycerophosphates  of  sodium 
and  calcium,  a  compound  elixir  coniuiriiiig  the  glycerophosphates 
of  calcium,  stxlium,  iron,  manganese,  quitiin  and  strychnin  is 
largely  used.  The  glycerophosphates  and  lecithin  in  various  com- 
binations are  placed  Ix-forc  the  profession  in  ampoule  form,  and 
may  be  administered  h.\'p(Hlermieally,  togelher  with  the  iron  and 
arsenic  preparations  described  on  page  5S1.  Cacud>'lute  of  sodimu 
b>podermicall\-,  0..^  Gm.  (7}  grains),  has  proved  of  great  value  in 
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my  work.  I  give  this  pivparation  once  a  day  for  fotir  weeks.  It 
i.s  a  ^ai  stimulnnt  to  ni^taliolism,  niul  so  affecu  nutrition  as  to 
l)ring  (ibout  marki*d  impruvi'ini--rit  in  the  gt-ncral  nervous  condiiioo. 

Menthol  has  proved  valuable  in  tlie  treatment  of  nervous  tiys- 
pepsiu.  The  pain,  vomitinf;,  anorexia  or  6atulencc  often  subsides 
at  onee,  and  permanent  relief  results.  It  should  be  prescribed  in 
the  dose  of  0.3  (Jm,  (.5  grains),  three  times  u  day.  It  can  be 
sdvanlagpously  combined  with  the  alkslix. 

The  nutlior  lias  found  the  following  prescTiptions  of  value: 

In  cases  of  liypersecrction: 

.  am.  «Cc. 

I  I( — Gxtmcti  boUadoDiue  folionuo  .     .        0|6  kt.  viiM 

I  Mugnue  nuigncaio;  q.  cad     120 10  Siv 

I  Miscc. 

Sig. — Tenspoouful  llirec  tiinee  daily,  a  quart«r  of  an  hour  before  Tn«ala> 

In  cases  of  fermentation  add  resorcinol: 

Om,  or  Co. 

I^ — Re«)rcinoli« 610  Si*" 

t;xtmcti  Mluiluiuuu  (uliunini   .     .        0(5  gr.  viisa 

I  MiLgnuB  nuignrsia;  .  q.  ■.  ad       120|0  Siv 

I  Misoe. 

Sig. — Teaapoonful  three  times  a  day,  a  quarter  of  an  hour  beforo  me^i. 

In  cases  of  excessive  acidity: 

Qm.  orCe. 

l(— Sodii  btoarlKiniktis U0|0  5iJ 

Sig. — 1'easpoonful  in  a  hulf-gbiss  of  wat«T,  one  hour  a(t«r  niuola. 

In  cases  of  constipation  with  excessive  acidity: 

Oa.  or  Co. 

^ — Magneeii  oxidi 3010  5v 

Soda  bicarbonatiB eO|0  SU 

Miaoe. 

Kg.-^Ttaiipoanful  in  a  half-glasa  of  water,  one  hour  aft«r  meals. 

In  cases  of  diarrhea  with  excessive  acidity; 

Om.  or  Co. 
9 — Biwiiuthi  subuurbonat^, 

t^lw  pnnpurut^ 

Pulvensoaaia m      :tOIO  3J 

Mine. 

Sig:.— IVawpnonful  in  vrnter  one  hour  afl«r  mcaU. 

In  cases  of  snbacidity  the  following  hitter  tonics: 

Gm.  er  Co. 

If— Tinctum  nuciH  i-umion  .     ■     .     .        810  5lj^ 

TincluTHi  cinclioiur  comp.    q.  a.  ad      00|0  3uj 

Miiwc. 
Sig.— Tciwpoonful  three  liuiw  a  day,  before  looala. 

Om.  er  Co. 

H— Tinolunc  gMitiniuc  oomixwita  .     .      C0|0  5ij 

Sig.— Teaapoonful  iu  water  throe  limM  a  day,  bcforo  meals. 
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In  cases  of  deficient  hjtirochloric  add: 


Gm,  or  Co. 
12010 


Sft 


H— Acidi  hfdfoctilorici  diluli     .     . 
Miitc«. 

Sig. — Kill  double  GApauln  unci  Ukkc  four  nuoh  with  WAl«r,  at  int«rvaU  o!  ton 
minulo,  after  v»ish  inc*l.     (*■"  luia.-  30!.) 


Clm.  M  Da. 
HT-tllyocrili  popsini,  N.  F.       ...     240|0 
Mioi^o. 
Sig. — '[^blittpouuful  ill  wat«r  during  ineuls. 


tJVMJ 


In  cases  uf  impuired  iiiotility; 


H— Stryohnina!  sulphalis     .     .     . 

Mifloe  et  (t.  pil.  vet  lab.  no.  i. 

Sig. — One,  tnrw  tiiDM  a  day,  borore  niettb. 


Om,  or  Co, 
01003 


BT.  A 


Surgical  Treatment. — ^Maiiy  cyises  of  n«tvtms  dyspepsia  may 
require  Hurgical  iiilervcnLion,  and  niir  attention  must  always  be 
given  to  tlie  possible  presence  ot  gallstones  or  chronic  appendicitis. 
Surgeons  have  repeatedly  calle<l  attention  to  the  frequency  with 
which  cliroiiic  appendicitis  and  gallstones  are  a.ssociaterl  with  gastric 
9>'mptoms.  It  i.s  now  ei)tal)li.shed  that  appeniliciilar  disejise  does 
produce  definite  gastric  sjTnptoms,  a  condition  for  which  Patcrson 
suggests  the  term  " appeudict Jar  gastralgia."    (See  page  691.) 

Clinical  experience  presents  strong  evidence  that  there  are  gastric 
disturbances  which  are  relieved  or  even  completely  dissipated 
by  removal  of  the  appendix.  Examination  of  the  apjiendit^s 
removed  iiL  association  with  gastralgia.  pylorospasm,  gastric  and 
duodenal  ulcers,  cholecj'stiti-s  and  cholelithiasis,  shows  that  there  is 
a  high  percentage  of  appendices  with  partially  or  completely  ohlitci^ 
ate<l  Inmen  in  all  of  theae  comtittons.  MacCarty  and  McGratli 
found  [hat  of  liGo  patients  on  whom  cholecjstectomy  was  performed, 
13  per  cent,  gave  definite  histories  of  piitn  and  soreness  in  the  region 
of  the  appendix.  In  59  of  these  patients  with  cholecystitis  the 
appendices  were  removed  and  09  per  cent,  of  thein  showed  un- 
doubted gross  or  rnicroscopi<r  evidence  of  iiiHanimiiiion,  varying 
from  a  chronic  catarrhal  condition  to  complete  obliteration  uud 
peri-appendicilia. 

From  H  careful  study  of  271  cases  of  achlorhydria  gastriea  hemor- 
rhagica, with  a  complex  of  gastric  s,\Tiiploms,  Pilcher  found  lliat 
tn  15G  eases  the  onset  seemed  to  bear  an  immediate  and  direct 
relation  to  various  diseases.  In  U)()  of  these  patients  operated  on, 
the  trouble  in  36  was  found  to  be  due  to  appendicitis,  in  32  to  gall- 
bUdder  trouble,  in  lli  to  gall-bladder  and  pancreatic  disease  com- 
toDed,  in  12  to  appendicitis  ami  gall-bhidder  involvement  combined, 
and  in  10  the  stomach  alone  was  found  iliseaseil.  In  24  there  was 
pyloroepflsm — in  IS  with  appendicitis  and  in  6  with  gall-bladder 
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I 
involvenient,  T\w  tu'hlorIi,v<lm  i-t  Httrilniipd  to  reflex  inliibitkm 
of  f;astric  secretion  bv  disease  elsrwiicre  than  in  ihe  stumacti. 
From  this  it  would  seem  liiut  hj'persecretion  niid  hyposecretion  of 
h^'drocliloric  arid  may  he  due  to  tlie  same  remote  catlws  in  difl^erent 
paiicnLi  (sec  page  464). 

DMBIUCAL  DYSPEPSIA.' 

A  defect  in  tlio  uMuniinitl  puricUvs  prei'cntiiig  t-Iosuw  of  the 
umbilical  lanal  resnlts  in  what  in  known  as  a  cnn^eniral  npenini;. 
Only  when  tluTf  is  proiriisiiiii  do  we  repard  it  as  a  hiTiiia.  It  is 
a  somewhat  common  orcnrrence  to  find  the  ojicning  at  the  niivi-l 
imobliterateil.  Tlie  defect  i«  nt  the  npeninut  for  the  omphnlomescii- 
tcrif  duct  and  the  urachus.  In  the  majority  of  instances  no  injury 
results  from  this  non-closure.  This  umhilical  oj)enin^  may  at  first 
be  vetT,-  small — so  amall  as  to  fstupc  iho  notice  of  the  examining 
phi's! cia II —and  later  assume  larRc  dimensions.  It  is  always  con- 
genital ill  origin. 

(UI  these  patients  have  symptoms  of  iier\-ous  dj'spcpsia  due  to 
increased  irritability  of  the  autonomi<^  nervous  system.  They 
are  often  free  from  tliatressiii)!  .symptom;*  for  ilays,  and  tlien,  from 
some  trinal  cause,  the  sjmploms  recur.  The  appetite  is  apt  to 
be  c«pricioii3;  coarse  food  may  lie  taken  without  iiggnivatioa  of 
fiymptom.s  and  then  again  a  diet  which  ordinarily  might  be  taken 
with  impunity  by  a  person  suiTering  from  organic  disease  of  tlie 
gastro-inicstitial  tract  is  rejected  as  not  agreeing  with  the  patient. 

The  patient  complains  of  fulne-ss  of  tlie  head,  heailaehe,  iiiubilit^* 
to  work,  vertigo,  lassitude,  and  depre^fioii.  lie  ma^'  experience 
uneasy  sensations  one  or  two  hours  after  meals,  or  have  a  feeling 
of  heaviness  immediately  after  eating.  The  degree  of  discomfort 
does  not  dei)cncl  upon  the  quality  or  quantity  of  food  taken.  The 
patient  is  usually  constipated.  The  nutrition  is  good.  When  the 
subjective  symptoms  become  severe,  loss  of  weight  results  from 
refusal  of  the  patient  to  partake  of  adequate  nourishment.  Deep 
palpation  with  ihc  Imll  of  the  finger  over  the  umbilicus  elicits  severe 
pain.  This  may  radiate  in  different  directions,  or  !«;  referred  to 
some  distant  pan  of  the  alwlomen.  As  soon  as  the  pressure  is 
released,  th«  pain  ceases.  The  stomach  nuiy  function  in  a  per- 
fectly normal  manner.  In  some  cases,  however,  hj-peracidity  is 
present.  The  diagnosis  is  made  by  the  pressure  pain  over  the 
timbilicus,  together  with  the  discovery  of  the  failure  of  parietal 
union. 

The  treatment  consists  in  drawing  together  both  sides  of  the 
recti  mtiseles  at  the  level  of  the  umbilicus  and  securing  them  in 
tliis  positiou  by  udliesive  plaster.     This  induces  a  firmness  in  the 

■  CbwlM  D.  Auou,  UmblUcal  Dyaptpada,  TranMctioti*  uf  th»  Amvrioiui  Gnctto- 
entCTolosiwl  AasDuiktiuii.  lit  10. 
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parts  so  that  an  increase  in  the  intra-abdominal  pressure  will  not 
irritate  the  opening  at  the  umbilicus  when  the  underlying  organs 
are  forced  against  it.  The  plaster  may  be  allowed  to  remain  two 
or  three  weeks  without  discomfort.  After  the  adhesive  planter  has 
been  applied  two  or  three  times,  complete  relief  of  the  digestive 
troubles  ensues.  Closure  of  the  unobliterated  opening  by  surgical 
intervention  is  the  ideal  treatment. 


CHAPTER  XX. 
SECRETORY  NEUROSES. 

ilYPEltCQLORiryDRU — HVPERACtDtTT^^CPKIUCIDITY. 

HTPErRCHLORHTDRIA. 

TilK  wnii  "Iij-perclilorliyiirirt"  is  iipplk-d  to  that  cotiditkm  cif 
th*"  giistric  sccwtioiia  in  which  the  quantity  of  (caHtric  juice  is 
normal  but  the  percentage  of  free  hyrlrochloric  acid  higher  than 
nornml.  The  hy|K-raci(I  Kaatric  juice  is  secreted  during  digestion 
only,  from  the  Htimulna  of  food  in  the  stomach.  Some  writers 
maintntn  thai  hyperacidity  is  not  Ji  clinical  entity,  but  merely  one 
aspect  of  liyperaccTCtion.  This  view  is  in  opposition  to  a  con- 
vincing array  of  clinical  facts  and  observationa;  we  are  justified 
in  looking  upon  hjixracidity  as  a  condition  entirely  independent 
of  hj'persecretion. 

IIjTxracidity  is  prim«rily  u  disturbance  of  the  pastrie  function 
in  whieJi  the  mucoiiti  menibnme  of  the  stomach,  under  the  stimulus 
of  food,  secretes  gastric  juice  containing  an  excessive  amount  of 
free  hj"dpocJiloric  ncid.  It  may  be  of  purel^'  nervous  origin,  a 
secretory  neurosis  (Icpendent  upon  the  ubnonnal  stimulation  or 
inhibition  of  certain  nerve  tninlts  leading  to  the  stomach.  Or  it 
may  be  due  to  an  organic  disease  of  the  gastru-intesliiiiU  trtiet  or 
some  remote  organ  which  reflexly  sends  impulKcs  which  disturb 
tile  vegetativf  nervous  .system  (see  page  -^87).  It  is  not  always 
possible  to  draw  a  distinct  line  between  the  two  varteiies,  neurotic 
and  orguiiici  so  they  may  be  considered  together.  These  forma  of 
hj-peracidity  are  designated  genuhie,  in  contradistinction  to  those 
which  occur  secondarily  aa  sequelw  of  other  pathologic  processea. 
HjpiTacidily  in  chronic  gastritis  (gastritis  ttciila)  or  gastric  ulcer 
may  he  either  secondary  or  primarj-— the  result  or  the  cause. 
ITie  clinical  sjinptoms  <'haracteri.'*uc  of  hyperacidity  are  sometimes 
misleading;  the  s.\inptoms  may  be  present  when  the  gastric  juice 
is  of  normal  acidity,  as  shown  by  examination  after  a  test  meal, 
or  they  may  \w  absent  wlicii  the  test  shows  a  marked  b,\ixTaoidily. 
The  presence  or  iih.'ience  of  subjective  ajmptoms  is  <ioubrlcss  due 
to  <lifTereii«'s  in  the  sensibility  of  the  gastric  mucous  mendirane. 

Etiology.—  HypercJilorhydria  is  of  very  frecjiient  occurrence.  In 
almost  50  imt  cent,  of  all  patients  suffering  from  digestive  disorders, 
acidity  of  the  gastric  juiw  is  soniewluit  increased.  It  is  a  di:^ 
ease  of  both  sexes.     While  it  is  met  with  chiefly  in  adults,  neither 
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the  young  nor  the  old  are  exempt.  Persons  of  a  n«rvotis  tein- 
pewment,  those  suffering  from  neurasUietiia,  hj-pochonrlria,  or 
melancholia,  arc  apt  to  be  its  victims.  Hj-perchlorhj-clria  has 
followed  grief,  worry,  and  menta)  overwork.  In  the  majority  of 
eases  the  eaiise  is  psychie.  Bad  habits  of  ettting.  tlie  qiiirk-liincli 
coimier,  insiiffirient  masiiealion  of  food,  beveraRcs  cither  too  hot 
or  too  eoid,  uk-ohul,  tohaceo,  highly  spiced  dishes,  all  predispose 
to  hj-perchlnrliydria.  It  frequently  accompanies  gastric  and 
duodenal  nicer  and  eonstipatiim.  In  ineipieiit  phthisin,  cardiac 
diseases,  appendicitis  uterine  diseases,  chlorosis,  elmleltthiiusis,  and 
in  ninny  other  conditions,  hjT>erchlorhyilria  has  been  noted,  but 
the  bearing  of  these  diseases  upon  the  excessive  acidity  is  by  no 
means  clear. 

Pathology. — No  characteristic  pathologic  changes  have  been  found 
in  the  few  cases  in  which  autopsy  has  been  made. 

Symptoms. — Hyperchlorhydria  develops  gradually.  .\t  first  the 
patient  experiences  an  uneasy  sensation  one  or  two  hours  after 
dinner,  l-ater  this  feeling  becomes  aggravnted  into  one  of  distress 
octnirriiig  from  one  to  three  hours  after  each  meal.  The  subjective 
diBCom/orts  of  (he  piitient  begin  «t  the  height  of  digestion,  during 
wtudi  time  the  acid  secretion,  and  esiwcially  the  free  hydrochloric 
arid,  greatly  e.\ceeds  the  normal.  The  degree  of  discomfort  at  this 
time  does  not  depend  upon  the  quantity  of  acid  so  much  as  upon 
ihe  sensiti\eness  of  the  gastric  mucosa.  I*w  degrees  of  hj'pcr- 
acidity  sometimes  provoke  painful  symptoms.  The  pain  may  last 
for  an  hour  or  two,  or  longer,  and  then  <lisappear.  Patients  are 
fpef|iiently  able  to  predict  the  exact  lime  the  pain  or  distress  is 
likely  to  occur.  The  pains  vary  not  only  in  duration  but  in  9e\Trity, 
from  mild  distress  to  violent  cramping  seizures  (pylwrospasm)  caused 
hy  obstruction  to  the  outflow  of  the  acid  contents,  together  with 
violent  jjeristaltie  movements  of  the  stomach.  Patients  are, 
as  a  rule,  able  to  case  their  pains  by  partaking  of  some  article  of 
food.  During  the  painful  attacks  the  region  of  the  stomach  is 
disiemled  and  sensitive  to  pressure.  Besides  the  gastric  pain, 
there  are  verj-  often  .levere  heailache  and  vertigo.     Constipation  is 

[Common.  The  victims  of  Ii>'perchlorhydria  do  not  usually  produce 
the  impression  on  the  obscr\-er  of  being  \erj'  sick.  They  appear 
to  be  well  nourished,  except  iti  cases  wliwe  faidty  and  insufficient 
diet  \\a^  been  maintained  for  a  long  time. 

Diacnoels. — The  diagnosis  is  M)idinned  only  by  examination  of 
the  stomach  contents.  What  remnants  of  iooA  arc  found  appear 
fineiji'  divided  anil  well  <ligested.  The  tests  fur  free  hydrochloric 
arid  are  positive,    ('lii)iciuns  calculate  the  normal  total  acidity 

.  after  a  test  breakfast  to  Im-  4(1  to  fit);  in  hyperacidity  the  total 

'aridity  U  7.')  lo  SO.  ,\  u.ihI  ariihty  of  100  bus  been  recorded,  tt 
is  important  to  as«Ttain  the  quantity  of  free  hj-drochloric  arid  in 

L»wry  ease.     A  disk  of  coagulated  egg  protein  phR-ed  in  the  filtnite 
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of  the  gaatrir  ronteiits  vriW  hwome  digested  in  a  short  timr.  Gastric 
coDti'iits  obuiiiit^l  tiiree  or  four  hour*  nfttrr  th«  test  inwil  siiow  that 
meat  has  been  entirely  difcested,  white  starehcs  arc  but  diRhtly 
ehonged.  Tlie  filtrate  nf  ga»trie  eiwitents  after  either  a  te»t  dinner 
or  a  test  breakfast  sliows  the  prescnee  of  starch  or  large  quantities 
of  er>"thn«lfxtrin.  'ITie  addition  of  a  few  ilroiw  of  Ltigol's  solution 
to  the  Gltrute  will  produce  either  a  blue  color  or  an  Jtitenne  dark 
red.  The  prescnec  of  the  unaltered  or  slif^htly  altered  starches 
is  due  to  the  fact  that  h>~druehluric  and  bogitu  to  be  secreted 
directly  after  the  ingestion  of  food,  and  amylolysU  is  thus  inter- 
rupted. The  tey(  breakfast  and  the  test-diet  stool  are  ebaracteristtc 
(see  pages  !>1  and  131). 

Prognosis. — Hjperchlorhjdria  or  hj-peracidity  may  >'idd  to 
appropriate  treatment.  The  pro^oHis  is,  as  a  rule.  fsooA,  except 
in  some  very  ppotraeted  and  severe  eases.  Should  there  be  pyloro- 
spasm,  ntony  an<l  dilatation  of  the  stomach  are  apt  to  supervene. 
Treatment.-  The  treatment  in  most  eases  is  me<iioal,  though  s«r- 
ger>'  is  sometimes  necessary.  Should  pnitrac;to<l  medical  treatment 
fail  to  heal  a  gastric  or  duodenal  ulcer,  surgery  is  imperative.  \Mien 
there  i.-*  cliroiiie  appendicitis,  oU'struetive  gallstune  formation,  intes- 
tinal adhesions,  laceratcfl  cervix,  etc.,  prompt  surgical  intervention 
is  calleif  for;  but  even  after  operation,  medical  ireutmeiit  of  llie 
hyperchlorhydria  should  he  continued. 

Hygienic  Treotmmt.—hx  view  nf  the  fact  tliat  hyperchlorhj-dria 
is  often  caused  by  grief,  u-orry.  or  mental  overwork,  it  would 
appear  that  the  first  thing  to  do  is  to  regulate  the  daily  life  and 
habits  of  the  patient.  Business  men,  lawyers,  physidaiis,  clerg>-- 
inen,  those  who.se  labor  entails  great  responsibility,  should  be  sent 
away  from  their  work  to  an  entirely  different  environment  where 
they  may  find  at  least  temporary  relief  from  the  strain.  Women  in 
social  circles  must  be  persuaded  tn  lead  «  riuieler  life.  Patients 
among  the  wealtliy  leisure  class  wlio  liave  too  much  time  to  think 
wer  their  bodily  functions  must  be  given  some  occupation  which 
will  engage  tlic  mind.  Persons  with  ii  pre<lisposition  to  hypcr- 
chlorhjrlria  should,  as  a  prophylactic  measure,  avoi<l  errors  in 
diet,  mcntJil  o%erexertion,  and  anger. 

Dietetic  Treatment—'Vlw  ilietctic  treatment  b  of  the  greatest 
importance  in  cases  of  uncomplicated  IiJTierchlorhj'driB.  In  the 
first  place,  extremes  of  temperature  should  be  avoided  in  both 
fooil  and  drink.  Fo»k1  should  be  eaten  slowly  and  ilioroughly 
masticated,  not  only  to  facilitate  salivary  digejstion,  but  in  avoid 
irritating  the  stomach  mechaiiically.  All  substances  that  are 
likely  to  irrimte  the  gastric  muco.s&  must  be  eliminated  from  the 
dietarj".  All  kinds  of  acids,  including  the  organic,  such  as  citric, 
tartaric,  and  aeelic,  must  be  forbidden;  also  spices  nf  all  kinds — 
pepper,  mustard,  horseradish,  etc.  The  salt-free  diet  shuuld  Iw 
instituted  in  every  case  of  persiatcut  hyperchlorhydria,  to  eliminate 
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the  i-hlorin.  Wliisky  and  wines  art-  in  tfir  prohiltited  list.  To  season 
tlie  food  the  following  chlorin-free  inorganic  sail  mis  Hire  van  be  used 
as  A  suhiiiutute  for  cDiiimoii  salt : 

Om- 


Dirnlciuni  ph<>s|ihnlc 5 

Monoinn^raiiini  phoophate       .      ,      , 3 

Dipotttwiuiii  i)lioB|i)iute 7 

foUwaimn  ritmle I 

Sodium  piinit* 7 

Calciuin  la<.'lat« 4 

Mix  and  pulvoriut. 


Jarobson  recommends  fresh  meat,  potAfoet,  oatmpAl,  rarrots  and 
raiiliflower  cut  fine,  to  be  boiled  for  hours  with  several  elmiig«:4 
of  water;  steired  apples,  pnines  and  aprirots;  vTry  wvak  tea  and 
coffee;  butter  freed  from  salt  by  wushing  small  particles  thoroughly 
ill  running  water;  on«  egg  and  about  50  Cc.  of  milk  or  ercam  per  day, 
but  no  more.  DLsiilled  water  is  used  for  drinking.  A  sample  diet 
for  one  itay  mij;bt  be  a.^  follows: 

Breakfaat.  Oatmeal  gniel  with  siijtar  and  a  little  cream;  apple 
sauce;  very  u^ak  coffee  with  wugar  and  cream. 

Dinner. — Fresh  meat,  boiled  and  hashed;  potatoes  boiled  and 
ma.<<hed;  carrots  likewise;  special  salt-free  butter;  orange  juioe 
diluted  and  sweetened. 

Supper. — One  cgf;,  raw,  l»oiled  or  iMtanhed;  boiled  riee;  purfc  of 
pruiif^i;  very  weak  tea  with  sugar  and  cream. 

The  food  should  be  ricJi  tn  protein  and  a»  poor  as  possible  in 
starchy  sulwtanccs.  The  total  acidity  of  the  gastric  secretions  is 
mneh  Rrealcr  with  a  protein  than  with  a  earlwhydrate  diet,  but 
the  amount  of  free  hydroeliloric  acid  is  much  less.  Owing  to  the 
large  percentage  of  estractivcs  in  meat  which  excite  the  flow  of 
gastric  juice,  it  seems  advisable  to  substitute  some  other  fonn  of 
protein,  as  eggs,  milk,  cheese,  or  vegrtablc  protein.  However, 
when  meat  is  prescribed,  it  should  be  wel!  cooked  to  remove  the 
estracttwa.  Kjiw  meat  should  be  ii\didcd.  owing  to  its  cxc'cssively 
stimulating  effect  on  gastric  secretion.  Oatmeal,  aleuronat  meal, 
bread  and  cocoa,  all  of  which  are  rich  in  protein,  are  useful  food 
substances  in  the  treatment  of  hjperchlorhj-dria. 

Carbohydrate-'^  (thonhi  not  Ix-  eliminate<l  entirely  from  the  diet, 
hut  aliould  be  restricted.  ITiey  may  be  taken  in  finely  di^-ided 
form;  that  is,  vegetables  such  as  spinach  and  cauliflower  must 
be  taken  us  pur^.  .Salads  and  fresh  fruits  are  to  be  avoided. 
When  free  hydnxhlorie  acid  appears  early,  interrupting  the  diges- 
tion of  earlwhjiirates,  amjlol^sis  iiuiy  be  assisted  by  the  use  of 
dexirinaied  carbohyifrates  (zwieback,  toast).  Sugar  has  been 
found  valuable  in  the  dietary  of  hyperacidity,  inu.sinuch  as  con- 
centrated saecharated  solutions  diminish  not  only  the  total  acidity. 
Imt  likewise  the  free  hydrochloric  acid,  to  a  marked  degree.  Siigar 
may  be  given  in  a  \ariety  of  forms,  such  as  sweet  dishes,  jellies, 
jam,  and  honey. 
■Hi. 
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Fats  fulfil  the  same  rfile  as  sugar.  It  lias  bwn  dcQiuiistratt-cI 
thtt  fnt  not  only  Iiinders  gastric  secretion,  hut  diniiniiihes  the 
quantity  of  free  hydrochloric  acid.  Fats  can  be  given  after  it 
has  been  asctrtiiined  that  they  do  not  disnirb  the  motility  of  the 
stomach  or  interfere  with  tlie  n^similaiion  of  other  foods.  IJaoon 
provides  fat  in  an  aKTccabk  fonn.  Milk,  cream  and  butter  arc 
indicated. 

Oils  of  various  kinds  have  Ixten  employed  nith  good  results  in 
the  treatment  of  lij-pcrdilorlijdria.  Olive  oil,  gi\-en  in  connection 
with  the  usual  test  brrakfaat,  decreases  the  gastric  acidity  at  the 
end  of  the  hour  and  retards  the  e^-acuBtion  of  tlic  stomadi.  The 
action  of  oil  on  the  gastric  functions  is  onh-  a  temporary  one. 
It  has  no  effect  on  subsequent  meals  unaccompanied  by  oil.  Tlic 
tJierapenlir  value  of  oil  is  apparent.  In  suitable  rases  it  is  prefer- 
able to  iiiit4tcids  because  of  its  caloric  vahie.  In  hyperchlorliydria 
it  should  precede  the  meal. 

Wilej'  mya  that  cottonseed  oil  may  be  safely  substitutetl  for 
olive  oil.  Wiien  used  with  salt  (tn  bre^id  it  wakes  a  very  acceptable 
substitute  for  cream  and  butter,  aiwl  is  free  from  the  Rerms  of  the 
diseases  we  contract  from  the  animal  world.  .\ot  oidy  is  cottouseed 
oil  mnrc  easily  digested  than  corn  oil,  peanut  butter,  or  even  olive 
oil ;  it  does  not  ferment  in  the  stomach, 

Ijirgi-  quantities  of  fat  are  particularly  indicated  in  cases  of 

bj'peraciility  accompanied  by  constipation.     On  the  nilier  han<t, 

a  purely  lactovcgetable  (see  page  422)  or  meat-poor  R-gimeu  is 

j^Bommended  in  pronounced  nervous  forms  of  hj-pcracidityj  the 

'Wgctablci  should  be  thoroughly  cooked  and  finely  divided. 

Regarding  the  frequency  of  meals,  it  ia  advisable  to  eat  fi\c  or 
six  times  a  day,  three  heavj-  and  two  or  three  light  meals. 

OvTLWB  01^  Diet  in  Hvp&bcblohhydbia  (Einbokn). 

Calaim. 

7.30  x.M.      Two  tKgM,  aOGui 160 

Whitelinwii.  W  Gra. 138 

Butler.  20  Om 108 

Milk,  230  Co ISB 

10.30  A.u.      MatMKMi  or  milk,  200  Co 13& 

Crackers  or  bread,  30  Gm 77 

Butter,  10  t;m Bl 

I^  FJH.      BroiWi  mral,  100  Cm 210 

Mnshml  potatoee,  SO  Gm 68 

linad,  .10  Gm 77 

Butter.  10  Gm 81 

Weak  tea  or  Vichy  watur,  200  Co 

3.30  r.M.      Siunn  u  nt  10.30  A.U 3B3 

S.30  FJC      8iiU|i  (with  lisrlpy  or  vtirmirclli),  200  (Jm.       ...  100 

Bn-uil  uiiii  butler  (brwkd.  30  Gm.;  butt«r,  10  Gm.)    .  ICS 

Mrnt  hioikd  or  cooked,  100  Gm 210 

Polatocfl,  Imkwl,  SO  Gm 00 

Grceu  vpiRlBbleH  (sninaoh,  Kreeii  peas),  OOGm.    .     .  80 

CoRw  (half  milk).  IDO  C:c U 

lOiOO  P.u.      Oysters  and  cmoken,  or  cold  moat  ituidwioh  .           .  SQO 
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Beverages  lakeii  at  me»b  are  hannfess,  inaiimucli  as  tliey  dilute 
the  gastric  juice.  Alkaline  minerut  walers,  \'ichy,  and  California 
SeltKer  waters  containing  no  carbon  dioxid,  may  he  prescribed  in 
large  qtiantitii-s.  Bwr  and  c(»IT«r  should  be  a\'oi<led.  Cocoa  and 
we-ak  tea  well  dilntcd  with  milk  are  permissible,  Pure  milk,  bow- 
ever,  is  the  ideal  beverage  in  these  cases, 

Medicinai  Treatment — .Islrj'njcntr.— The  astringents  are  among 
ilie  most  valuable  dntgs  we  have  in  the  treatment  of  hyperchlor- 
liydria.  Their  action  b  confined  to  ilic  gastric  mucosa.  They 
diminish  the  intensity  of  local  inilammatinn.  Astringents  are 
therefore  indicated  in  the  treatment  of  chronic  gastritis  when  the 
inflammatory  process  is  superficial.  Owing  lo  their  inhibitory  effect 
upon  scc«'tion  tlicy  are  contra^ndicated  when  the  acid  secretion  is 
normal,  subnormal,  or  absent. 

Among  the  must  valuable  astringents  are  the  salts  of  bismuth 
and  silver.  The  phv'sical  effect  of  bismuth  subnitrate  is  the  forma- 
tion of  a  protective  laj'er  over  the  gastric  mucosa,  which  is  particu- 
lar!^' desirable  where  abrasions  exist.  Bismuth  inhibits  gastric 
secretion;  the  subnitrate  materially  diminishes  the  quantity  of  free 
hydrochloric  acid. 

The  inhibitor}-  effect  of  bismuth  subnitrate  is  due  to  the  nitric 
acid  formetl  by  the  action  of  hj-drochloric  acid  upon  it.  Bismuth 
subnitraie  is  indicated  in  the  treatment  of  hv-peracidity  and  hj-pcr- 
secretioM  (see  page  26o). 

Recent  experiments  show  that  the  silwr  compounds  (siK*er 
nitrate,  protargol,  albargin)  diminish  the  quantity  of  gastric  juice 
in  inflammatory  conditions  of  the  gastric  mucous  membrane,  but 
slightly  increase  the  amount  of  hydrochloric  acid.  In  the  al>scnt'e 
of  inllanunation,  however,  the  silver  suits  were  fouixl  to  increase 
gastric  .secretion.  Nitrate  of  silver,  accordingly,  would  be  indi- 
cated ill  cases  of  gastritis  with  either  normal  or  subnormal  acidity, 
rather  than  in  hj-pcracidity  or  hypersecretion.  I  have  obtained 
go<»d  results,  however,  from  the  use  of  silver  nitrate  in  hjqwracid 
conditions,  whether  accompanied  by  catarrh  or  not,  and  also  in 
hjTJersecretion.  Ijivage  with  1 :  IIHK)  nitrate  of  silver  will  promptly 
relieve  the  severe  pains  and  often  abate  the  annoying  s>-mptoms. 
Nitrate  of  silver  should  be  given  in  solution  (1:750  to  1,1000),  one 
tablcspoonful  of  the  solution  in  n  half-glass  of  distilled  water  before 
meais  (see  page  267). 

Alropin.—'Vhe.  effect  of  astringents  is  directly  upon  the  gastric 
glands.  Atropin  acts  through  the  autonomic  nervous  system, 
inliibiiing  gastric  secreiion,  and  diminishing  the  quantity  of  hydro- 
chloric acid  in  the  gastric  juice  without  interfering  with  the  secre- 
tion of  pepsin,  Atropin,  furthermore,  acts  as  an  antispasmo<)ic 
and  analge5i<-;  it  diminislies  the  sensibility  of  llie  sensory  nerws. 
Atropin  sulphate  in  doses  of  }  to  1  milligram  (y^  to  i^  gTain]i 
given  in  the  form  of  tablets,  is  a  useful  agent  for  promptly  relieving 
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the  painful  aitacks  of  p.vlonispasin.  Wht-n  atropin  is  to  he  adminiH- 
lereii  over  a  tiniK  peri^Hl  of  time  it  is  I»e.it  jriven  «!S  extruct  of  Iwlla- 
donna,  0.02  to  0.03  Gm.  (i  to  J  grain)  thr«'  times  a  (fay,  before 
mealt);  or  it  m»y  be  advantaRpously  giwn  with  asiriiitcentK  unci 
alkalis.  Atrojiiii  is  u  poison,  ami  wlion  it  is  iii-rt-ssuiTi'  to  securr 
its  tlicra  poll  tic  ciTrci  for  a  c-onsicicrable  length  <if  time  some  rela- 
tively harmless  sulisiiliite  should  l»e  foiisiik'Twi.  .\]HOTig  liie  I*m 
poisonous  substitutes  wc  have  cumydrin,  which  is  supposed  to  be 
fifty  times  less  toxir  than  atropin   («■*'  pu(;e  271).     In  doses  of 

1  to  'A  miiligranis  (a',,  to  j'a  grain)  eumydrin  can  be  given  for  some 
little  time  withont  producing  any  severe  gencnd  disdirhnni'e^  It 
in  wry  satisfactory  in  gastric  neuroses  with  hyperchlorhydria  and 
inereasing  ga.stric  pains. 

Om.  OT  Oa. 

i(— Kumyiifia OlM  gr.  ! 

.  Sacrhnri 610  %im 

Mitce  «t  (t,  milv,  no.  %x. 

Sig.— One,  three  liiiuw  u  iliiy,  l)efiiro  meulii. 

AfkaiuuU. — Of  ilie  alkaloids,  ctKlein  is  tlie  only  one  beMtles 
atropin  that  does  noi  occasion  untoward  after-efFecis,  Morphin, 
after  temporarily  inhibiting  secretion,  is  apt  to  eatise  a  very  eopious 
flow  of  hyperacid  gastric  juice.  Dionin  and  pilocarpin  immedi- 
ately increase  the  secretion.  Codein  inny  be  given  in  duses  of 
O.DJ  to  0.(W  (Jin.  (i  to  i  grain)  with  extract  of  Ix-lladonna  or  with 
alkalis  and  astringents  (sec  page  271), 

Hi/ilnigm  }'ero.riii. — It  has  recenUj'  been  shown  that  hydrogen 
peroxid,  taken  internally,  refluoejt  the  total  acidity  and  ej*pecially 
the  proportion  of  hydrochloric  acid,  A  teaspoonful  of  hydrogen 
piToxid  mav  be  taken  in  a  glass  of  water  after  meals  (see  page 
272). 

Magnesium  pemxid  has  been  fouml  useful  for  dimini-ihing  h>'per- 
aeidity.  The  doae  is  1  Gm.  ( 15  gruins)  three  times  n  day  (see  page 
273). 

Analgesicn, — ^The  following  analgesic  agents  have  been  found 
efficacious:  Cannabis  indicii  extract,  11,01  to  O.O.'i  Gm,  (J  to  1 
grain)  three  times  daily;  chloral  hydrate;  and  chlorofomi  water 
(1  :  200).  Cocain  is  efficacious  in  painful  vomiting,  Menthol 
and  validol  act  like  cocain.  The  hromids  arc  ot^asionally  very 
nseful  in  the  nervous  form  of  hyperacidity:  hronnrl  of  strontiuio, 

2  to  4  Gm.  (:iO  to  fit)  grains)  daily,  is  often  valuable. 

Aeuin. — Hyperaciility  can  frequently  l>e  relieved  by  giving  large 
doses  of  hjilroehlorie  acid,  which  exerts  an  inhihitorj-  influence  upon 
the  motor  reflexes  of  the  stomach.  II,\pcrmotility  may  induce 
hyperacidity,  and  medicinal  liydruehloric  acid  arrests  the  rapid 
emptying  of  the  stomach  into  the  duodenum.  The  acid  should 
be  administered  before  me«ls.  These  patients  tolerate  the  usual 
doses  of  hj'dro<rhloric  acid  \XTy  well,  in  contradistinction  to  those 
suffering  from  gastric  ulcer;  thi.t  fact  is  of  value  in  differentinl 
diagnosis. 
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-  ^IkaHi.  —Alkalis  are  iIm-  ivnipdips  that  arc  tinplovTii  uinst 
freqnmtly  in  the  eri'tumcnt  of  lij  pc rdiloriij-dria.  Expcrimi-'ntal 
resiiirch  concfniing  the  effect  of  alkalis  in  the  stutnudi  has  estab- 
lidied  the  fart  that,  rt-aching  the  stomach  in  sufficient  quantity, 
they  are  <.-apahlc  of  neutralizinf;  the  hydrochloric  arid  secreietl. 
Maifnc!<iuin  nxid  and  sodium  hicarbnnate  scn'e  this  pur|Miae. 
Sodium  iiicHrlx)nate  not  only  neutralizes  the  acid,  hut  dimimshcs 
the  sccTL-tion;  but  roagnvsium  oxid  is  capable  of  neutndiKing  a 
greater  nmnimt  of  arid^in  the  same  (lose  four  times  as  much.  In 
hj-peracidity  and  hypcTsccreiion  these  driipi  shotild  he  given  in 
larp.'  and  repeated  doses  (see  Chapter  XIII);  sodium  bicarhoiiate, 
4  to  8  (Jm.  (oj-ij);  magnesium  oxid,  1  to  2  Gm.  (15  to  '.Hi  grains). 
A  soluble  aluminum  silirate,  capable  of  slowly  combining  with 
hydrochloric  acid,  is  sol<l  under  the  triiite  name  neuiralon.  It  is  a 
white,  (>(h>rlfss  and  tasteless  powder,  insoluble  in  water,  and  has 
l>een  found  useful  in  h^perchlorhydria,  hjpersecretion,  and  gas- 
tric ulcer.  The  <los(^  is  one  tcaspoonfiil  15  to  'AO  ininute»  before 
meals. 

In  case.^  of  gastric  ulcer  wnth  sjinptoms  of  hjiwraddity  it  is 
advisable  to  avoid  the  carlion  dioxid  alkalis,  on  account  of  the 
Rastric  distention  that  is  likely  to  follow  the  formation  of  gas. 

The  Carlsbad  salts  fulfil  indications  similar  to  those  for  the 
other  alkalis  mentioned.  Natural  crj-stalline  Carlsbad  sprudel 
salt  consists  (after  removal  of  the  water  of  crystallization)  of 
sodium  sulphate,  98,79;  .-todiiim  carbonate,  O.io;  and  sodium 
chhirid,  0.7l>.  Tlic  artificial  salts  (sec  page  2ti4)  arc  similar  in 
their  effects;  but.  while  tliey  are  cheaper,  tliey  are  not  so  agreeable 
to  the  taate  as  the  natural  salts. 

Magnesia  magn) a  (milk  of  magnesia)  is  a  suspension  of  magnesium 
hydroxid  in  water.  A  dose  of  one>half  to  two  tablespoonful^  will 
neutralize  the  acid  in  hj'pcracidity,  and  will  act  favorably  when 
this  condition  is  complicuteil  with  constipation. 

In  cases  of  hyTieraddity  the  pr«i)er  limes  for  the  administration 
of  alkalis  are  directly  after  eating,  and  nt  the  height  of  digi-slion 
when  the  sccn-tion  of  acid  is  freest,  raiienis  are  frequently  able 
to  tell  this  particular  moment  with  considerable  exactness,  as  it 
coincides  with  the  onset  of  tlieir  painful  symptoms. 

Ill  the  absence  of  saliva,  jaborandi  or  pitocarpin  can  be  given, 
since  tliese  drugs  are  known  to  be  sialagogues.  The  absence  of 
salivary  secretion  retards  amylol,\sia  greatly,  and  proteolysis  as 
well.  In  ca.'tes  of  such  pronounced  hyperacidity  that  salivary 
digestion  is  inhibited,  malt  diastase  combined  nnth  alkalis  acts 
vdl.  1  think,  however,  that  in  such  conditions  tlie  object  could 
be  better  accomplished  by  more  prolonged  mastication  and  tn.sali- 
vation  of  the  fiKHJ. 

('ouT*r  of  Meilirali'rti. — The  coursi-  of  medication  in  hjperchlor- 
liydrta  is  as  follows:     In  light  coses  the  nt  tempt  is  made  with 


rchlor-  J 

alkalis     ^J 
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Lklone.    'HMicn  the  cases  are  matv  obstinate  and  cause  much  dj»- 

'comfort,   astringpnts   may   be  given   in  addition   to   the  alkalis. 

Sc'VCJie  cases,  t-spwially  tliose  with  excrufiuliriK  pBitis,  a  high  di^ree 

of  acidity,  and   pylorospa^m,  require   the  administratioa  of  tlie 

lUkaloids,  rombined  with  alkalis  and  Bstriiigc-nts. 

Jjitage  of  the  Stomach. — In  cases  nf  hy perch lorhjilria  complicated 
witli  atony  m  (listurlmnceH  in  niutility,  lavage  of  the  stoinuch  ia 
useful.  Lavage  may  l>e  ix-'rformed  late  at  night  after  an  early 
supper,  or  early  in  the  morning.  Il  iihould  be  followed  by  a  solu- 
tion of  Carlsbad  salt  or  a  1:1000  solution  of  nitrate  of  silver,  to 
be  wa^ed  out  with  pure  water. 

Physiotherapeutic  measures  are  tndieat«tl  as  palUativea  in 
severe  cases  only,  where  aomcihing  must  l>e  done  at  once.  Hot 
compresses  over  the  region  of  the  stomach  mitigate  the  severity  of 
pain.  Th«  Letter  coiled  tube  (Fig.  til)  has  a  quieting  and  anti- 
spasmodic action. 

In  chlorotic  patients,  when  iron  is  to  be  given,  1  prefer  the 
hypodermic  administration  nf  the  citrate  pf  iron,  as  described  on 
page  581. 

The  folloi^'ing  formulas  for  combinations  of  ulkiiline  mnlica- 
ments  will  be  found  ser\'iceable  in  variou.s  conditions: 

Gm.  or  Ce. 

R— Sodii  liicArbotuitis, 

I  MuipiFflii  oxidi' &&     410  5j 

I  Caii-ji  ijirbonntw (l|0  Sm 

'  Misci-  I'l  ft.,  iiulv. 

Sig. — Tuki!  <mc?  tc-n-ipcioiiful  imnieiliuti-ly  ttftiT  oucli  nieal,  with  wat*r.  Tlie 
daeo  may  bo  ivpoHUid.  incrvAcrd  nr  diniinichtHl  u  r(H|iured. 

I  Gta.  DT  C.r. 

I  B— Munerii  oxidi lOjO  Sifsa 

I  SodUUoubanatfs 40|0  Qx 

'  Mwcc  ct  fl.  pulv. 

Sis.  -On»-haU  to  one  t«upoonful  thrM  times  b.  Aay,  unu  or  two  buurs  aft^r 
autaU,  in  half  a  glnai  oT  ml«r. 

Urn.  or  Co. 

If — Bismiithi  subnitrntia, 

Soilii  hirartonalin BS    30|0  81 

Misreel  (l.  pulv. 

Kig.~ Heaping  tenaiKHmful  in  k  hnlf'gliwH  of  vtiU-r  one  hour  aft«r  mttaW. 

(Itm   ur  Cfi. 

t^— Magnesii  oxidi, 

I'ulveni*  riiilicis  rhei      ....  Oft    20  [0  3v 

SoUii  IjicarboimliB 40|0  5* 

Miscc. 

Sig.— One-half  to  one  tcM|>oonfiil  in  water  one  or  two  lioure  atl*r  meals. 

For  hjT>eraciditv  with  diarrhea; 

Om.  Of  Cp. 

I( — CretxB  pncpnruUr. 

Bixmuthi  )iiil)itnllalM, 

.Sudii  bictirU'imtis U     tO|0  SilM 

Miscc  ct  ft.  I'hnrt.  ao.  xx. 

8i([.— One  powder  six  or  more  limes  daily. 
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For  hyperacidity  with  pain : 

Om.  orCc 

H — Codeinie  phosphatis 0  25 

CreUe  pnepattttce 4  0 

BiBmuthi  aubnitistis 10  0 

Mo^pesii  oxidi 4  0 

Sodii  bic&rboDatis 10  0 

MiBC  et  ft.  chart,  no.  xv. 

Sig. — One  powder  to  be  taken  one  hour  after  meals. 

Om-  or  Cc 

I) — Gocainie  hydroehloridi       ....  0  10 

Heroiiue  hydrochJoridi       ....  0  02 

Atropina  sulpbatie 0  01 

Extracti  ergotB 10 

Aquse  deatiUatK 10  0 

MiBce. 

Sig. — Five  to  twenty  dropa  every  hour  until  relieved. 


gr.  IV 
5usa 

SUBB 


gr.  iaa 

.  JtV 

lisa 
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If  between  meals  there  ia  burning  or  pain  in  the  stomach  due  to 
hyperchlorhydria,  Stockton's  gastric  sedative  formulte  are  useful 
(see  page  414). 


CHAPTER  XXI. 
"SErRRTORY  NEl'ROSKS  (Continted). 

IIyPKHMECHKTION— GasTROURHFA— G.\STRn8rcC0RRIIEA — 

Gastuociiyloiiuiiea. 

TiiK  term  "  pastrosuccorrhea"  was  introduced  into  medical 
literature  us  reprtsi'iitiiig  a  clinical  entity  in  1S82,  by  Itcichmann. 
In  gaatroBUccorrhea,  Rastrorrhea,  or  hypersecretion,  the  ;;lutiris  of 
the  stomach  secrete  gastric  juice  constantly;  considerable  amounts 
may  he  found  in  the  fasting  stomach,  hefore  the  first  meal  of  the  day. 
(pinions  vary  as  to  the  quantity  of  gastric  juice  that  indicates 
hyiKTsccrction,  The  percentage  of  hydrochloric  acid  niaj-  or  maj' 
not  be  above  the  normal. 

IKTERMTTENT  OR  PERIODIC  HTPER8ECRJETI0N  (ACUTE 
INTERMITTEHT  GASTEORRHEA). 

Etiology,— In  a>;ccrtaiiiinf;  tin-  <aiir;c  of  hyiK'r.HitTetion  we  must 
look  to  the  nervous  system.  Anionj;  the  etiologir  factors  may  lie 
a  ficraiiKcment  in  the  vegetative  nervous  ttyMeui,  manifested  in 
neurasthenia,  hysteria,  annPi".  worry,  and  mental  overexertion . 
YomiR  adults  are  jmrticuliirly  prone  to  attacks.  It  is  hifchly  prob- 
ahie  that  chronic  hyperacidity  may  indu<-e  acute  hypersecretion, 
especially  when  the  Ra-strir  mucou.-<  meinhrane  i*  beiuR  irritated. 
A  perfectly  healthy  mucous  membrane  with  habitually  normal 
secretion  may,  however,  produce  a  flow  of  hjiieracid  Rastric  juice 
on  tlie  iniiicstion  of  certain  articles  of  diet.  N'ery  i-oUl  I>e\'erages 
may  occasion  h.\7>crsccrction.  Acute  h\-pcrsecretion  o<'curs  not 
infrequently  after  the  healing  of  Ka>tric  ulcer;  the  exciting  cause 
is  presnnicd  to  i)c  the  cicatri.x  of  the  ulcer. 

Symptoms. — Hypersecretion  appearing  at  regular  intervals  is 
characterized  by  violent  pain  and  copious  vomiting  of  acid  materials. 
.\.s  a  rule  the  seizures  are  sudden  and  not  anticipated  hy  the  patient; 
they  wcur  mostly  during  the  night  or  in  the  early  morning  hours. 
After  the  expulaion  of  food  remnants,  the  vomited  matter  consists 
of  vnryuig  quantities  of  greenish  to  clear  watery  fluid  which  exhibitn 
all  the  characteristics  of  gastric  juice.  The  chemical  tests  show 
the  presence  of  hydrocliloric  acid  and  pepcin.  The  microscope 
indicates  the  presence  of  epithelial  cells  and  leukocytes,  The 
violent  pains,  together  with  the  retching  and  vomiting,  reduce 
the  patient  to  a  condition  of  exhaustion.  There  is  pronounced 
pallor,  ])erspiration  i^  free,  and  the  pulse  is  feeble  and  rapid; 
appetite  fails,  and  the  bnwcls  arc  torpid;  the  urine  is  scanty  and 
usually  alkaline  in  reaction.    The  attacks  may  l)e  of  great  severity, 
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or  they  may  l>e  very  >itij;ht:  llieir  ilnratioii  varies  from  onf  or  two 
Itotirs  to  MS  muiiy  duys.  ('oiivnlcsi-criicc  is  usiuill\'  rapid,  uiid  ibt* 
patient  may  feel  well  enou^  tn  restume  hin  ocrupation  the  day 
followinfi  the  attack. 

Not  infrequently  the  wizures  are  accompanied  by  violent  hcad- 
a<'hes.  Atta<-ks  in  wliioli  lieAdailie  i»  a  pniminent  symptom  have 
Ixvn  <Iesi);uutc<l  by  thf  spt-iial  term  ga^itni^ffn^ui;  they  liclong, 
however,  to  the  class  of  intermittent  hj-persecretion.  Sometimes 
the  cephalalgia  h  of  such  a  oharm-tcr  that  the  local  giL^tric  dis- 
turbance is  obscured.  The  patient  maj-  feel  perfectly  well  rlurlni; 
the  interval  Ixrtwet-n  tiie  seizures;  sHkIiI  nastric  iliscoinforts,  snch 
as  i)rcssurtf.  fulness,  eructations,  arc.  however,  experienced  after 
eating.  An  examination  of  the  stomach  contents  during  the  interval 
between  attacks  shows  an  escessi\'c  acidity,  which  would  indicate 
the  possibility  of  a  coexistent  chronic  hj'peracidity. 

Diftsnous. — The  <liaKtiosis  is  confirmetl  by  einesis  of  larjie  qnan- 
titics  of  liquid  which  rt--spon(Js  to  the  tests  for  gastric  juice.  .\iialyaU 
uf  the  gastric  contents  yields  characteristic  results  (see  page  94). 

Treatment. — Wlien  the  physician  is  called  dnrinn  .111  acute  attack 
of  hyperw-cretiiin.  it  is  hi*  first  duty  to  cut  short  tlic  attuck.  or. 
failing  in  this,  to  mitigate  its  severity.  .\t  its  onset  the  disease 
may  be  dimini-ilied  in  severity,  or  even  aborted,  by  ttie  iidininistra- 
tion  of  large  doses  of  sodium  hicarbonatc  or  magnesium  oxid. 
Stomach  lavage  i-s  indicated  either  with  clear  water  or  with  water 
coutaining  nitrate  of  silver  (1:10,0(10).  The  drinking  of  milk  has 
sometimes  a  salutary  efTect.  Should  the  attack  continue,  atropin, 
1  milligruui  (e'u  S^ain),  is  indicated,  to  he  administered  hypoder- 
mieally.  Thi»  is  the  most  reliable  medicament.  Morphin  and 
atr«>pin  may  be  combined  and  administered  »ulx-utancou.sIy. 
.Suppositories  of  cxtra<;t  of  belladonna  combined  with  morphin 
are  useful,  but  do  not  net  so  promptly  as  atropin  and  morphin 
h^THxleruiically.  The  abdominal  puins  are  to  be  treated  with  hut 
compTes.ses,  moist  or  dry.  No  food  should  be  taken.  Thirst  should 
be  allayed  by  small  pieces  of  ice  in  the  mouth.  In  the  absence  of 
distressing  symptoms  during  tlie  intervals  Wtween  the  attacks, 
and  espei'ialty  if  the  secretitm  of  hydriK-hliiric  aciil  is  iu)rnial,  a 
bland  diet  may  be  prescribed.  Irritating  food,  the  use  of  tobaci-o, 
and  excessive  mental  efTorta,  should  all  he  avoided.  In  some  cases 
all  tlH-ra)K-utic  measures  fail  to  prevent  a  recurrence  of  the  attacks 
and  they  Iwcome  chronic.  In  the  treatment  of  nervous  patients 
suffering  from  chronic  hy]>ersecretion .  favorable  results  are  fre- 
quently obtained  by  a  sojourn  in  a  high  altitude. 


CONTINUOUS  HTPBBSECBETION  (CHRONIC  GASTRORRHEA). 

In  this  form  of  liypersi-crction  the  stomach  secretes,  apparently 
spontaneously,  at  any  rate  without  the  stimulating  influence  of 
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food,  a  stronK  diKeative  juice,  and  that  continuously.  Normaliy 
only  a  few  milliliters  uf  Huid  contonts  are  found  in  the  fasting 
stomach,  and  pepsin  and  hydrochloric  add  ar«  cither  alisent  aUi>- 
gether  or  preaent  in  small  quantities.  In  cases  in  which  large  quau- 
titiiM  of  gastric  juice  are  found  regularly  on  removing  the  contents 
of  the  stomacl)  after  prolonged  abstinvncv  from  food,  tbc  diagnosis 
of  «tiruiiic  gastrorrhca  is  confirmed, 

Etiolonr.^ — Chronic  hj-persecrction  may  develop  from  a  pre- 
viously existing  hyperacidity,  which  explains  the  frequent  simul- 
taneous occurrence  of  both  disease  proccsseii.  In  siicl\  instances 
hypersecretion  is  an  aggravated  form  of  hjiieracidity,  in  which 
the  secrt;t<iry  and  sensitive  condition  of  the  mucous  racmhrane  is 
more  pronounced  than  in  case's  of  uncomplientwl  h.v-peracidily. 
There  can  be  no  doubt  that  nervous  influences,  too,  constitute  an 
important  factor  in  the  cauiiation  of  h>'persec7etion.  'Ilie  majority 
of  rases  of  chronic  li>persccretion  occur  in  youth  and  middle  age 
and  ill  males.  The  secretion  of  gastric  juice  is  anniented  hy  the 
abuse  of  alcohol  and  tobacco.  Among  the  causative  factors  are 
to  lie  enumerated  dietetic  errors  and  mental  perturbations.  Gastric 
ulcer  is  also  a  cause  of  chronic  hypersecretion.  The  frequent 
coinridenec  of  chronic  gastrorrhea  and  atony  of  the  stomach  is 
worthy  of  note.  There  is  al-so  the  possibility  of  a  relationship 
l>etween  hyiK-rsecrclion  and  the  traction  of  herniaa  on  the  linea 
alba  and  traction  on  the  mesejiteries  in  gastroenteroptosis.  Possible 
derangement  of  the  vegetative  nervous  system  must  not  be  over- 
looked (see  page  387). 

8jmploma.^^'hronic  hypersecretion  is  characterized  by  slow 
onset,  with  mild  ajTnptonis.  pressure  and  fulness  after  eating, 
eructations,  and  pyrosis.  The  prodromes  are  those  of  chronic 
gastritis.  The  symptoms  may  disappear,  only  to  recur  in  aggra- 
vated form.  Pain  i.-^  an  atlditional  s>-mptom;  according  to  the 
statements  of  the  piilient,  it  does  not  follow  the  ingestion  of  food, 
I'ains  may,  however,  l)e  induced  by  partaking  of  food,  or  occur 
suddenly  at  irregular  iiilervals.  'i'hus  the  pain  of  hypersecretion 
diifers  from  that  of  hyperacidity,  which  usually  comes  on  at  tJic 
height  of  digestion.  'J'he  fact  tliat,  the  stomach  being  empty,  the 
ingi-stion  of  footl  while  the  pain  is  most  severe  wilt  bring  relief,  is 
of  <lingn<»lic  im|>ortance.  At  the  height  of  a  paroxysm,  vomiting 
frequently  occurs,  and  it  has  a  marked  effect  in  mitigating  the 
severity  of  the  pains.  The  greenish  watery  fluid  expelled  from 
the  stomach  may  amount  to  several  liteTS.  Hematcmcsis  is  some- 
times noted;  when  it  is  present,  gastric  ulcer  or  enxsions  of  the 
stoniacli  !<l)ould  lie  borne  in  mind.  The  apjwtite  is  usually  fair, 
but  suffers  as  the  pains  become  more  persistent  and  severe.  The 
quantity  of  food  taken  by  the  patient  becomes  less  and  less,  with 
the  result  that  he  Io»es  weijtht  and  flesh.  In  pronounced  cases  of 
chronic  hyiwrsccretion  the  patient*  complains  of  thirst,  tlie  bowel*  _ 
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i»tip8ted,  and  th«  urine  is  turbid  from  a  slieht  degree  of 
nit.v. 

Many  cases  of  hypersecretion  arc  complicated  with  atoiiy  and 
motor  iiisuffidenc}*  of  the  stomach.  Such  cases  are  characterised 
by  tJie  voroitinK  of  large  quantities  of  fluid. 

Dlagnosia.—Oii  tlic  removal  of  the  stomach  contents  in  a  well- 
marked  case  of  hjTiexsccrction  six  or  seven  hours  after  a  test  meal, 
large  quantities  are  found,  with  no  meat  remnants,  but  residues 
of  starchy  materials,  which  arc  precipitated  to  the  bottom  of 
tile  vessel.  Tlie  total  acidity  of  the  material  removctl  is  often 
high,  90  to  lilO.  iind  free  hydrochloric  ncid  is  increased  from  fiO  to 
70.  Sometimes,  espe<rially  in  cases  of  hypersecretion  sccomiianied 
by  dictation  of  the  stomach,  the  contents  show  copious  evolution 
of  ^as  in  the  fermentation  tubes  kept  in  the  incubator  (Fig,  15).  If 
the  stomach  In-  onrcfiiUy  cleansed  at  night  and  the  patient  instructed 
to  fast,  removal  of  the  stomach  contents  in  the  murning  will  show 
varying  quantities  of  liquid  secretion  (up  to  }  liter)  possessing  the 
properties  of  gastric  juiec.  A  positive  finding  of  this  kind  serves  to 
confirm  the  diagnosis  of  hj^persecretion  (see  page  W), 

Exttmial  Eriitniiiatiim  I'J  the  .S'd'mncA.^l'alpation  reveals  an 
accelerated  peristaltic  motion.  A  thickened  pylorus  may  l)e 
sometimes  felt  hy  the  palpating  hand,  inasmuch  as  the  pyloric 
exit  of  the  stomach  is  often  in  a  state  of  tetanic  contraction  induced 
by  the  large  quantity  of  acid  present.  .A,s  soon  as  a  portion  of  the 
acid  stomach  contents  passes  through  into  the  small  intestine  the 
pylorus  closes,  si>  that  it  is  impossible  for  the  stomach  to  properly 
empty  itself.  Each  relaxation  of  the  pylorus  is  followed  bj'  a  spasm 
which  blocks  the  exit  (pylorospasjn).  The  muscles  of  the  stomach, 
meanwhile,  attempt  to  force  a  passage  by  means  of  increased 
peristaltic  movements.  This  vicious  circle  is  the  caustr  of  the 
gastric  dilatation  which  so  frequently  complicates  these  eases. 
Thickening  of  the  pylorus  may  be  the  result  of  an  old  cicatrix 
from  healing  of  a  gastric  ulcer  (see  page  479),  A  Roentgen-ra^' 
exainltiiiliun  assists  in  the  diagnosis. 

Prognosifl.-The  prtignosis  tor  complete  recovery  from  chronic 
hj-persecretion  is  not  always  fa\'orable.  Kecovcry  may  be  antici- 
pMed  only  in  that  cla.ss  of  patients  who  are  in  a  portion  to  continue 
treatment  for  a  long  period  of  time,  I'atienta  who  are  unable  to 
lake  the  necessary  care  of  tliemselves  are  apt  to  have  relapses  after 
inte-fvals  of  improvement. 

Tr«atmeat.— The  treatment  of  chronic  hypersecretion  is  clearly 
indicated  on  examination  of  the  contents  of  the  stomaeb,  and  by 
the  subjective  anil  objectixc  symptoms.  Should  there  be  evidence 
of  any  other  ]>athologic  condition  complicating  or  maintaining 
the  hj'per  secret  ion.  this  nnist  receive  iluc  consiiieration.  If  gastric 
ulcer  is  present  it  must  receive  attention;  and  the  neurasthenic 
requires  special  treatment,     Patients  sutTering  from  hj'per) 
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slimitd  be  so  treated!  «.s  to  prerliide  the  jxis-Mhility  of  tranRforminK 
that  cunditiun  into  hyptTSfiTction.  Anger,  rxeitrnicnt,  nietita) 
shock,  and  improper  diet  should  be  a\oi<ied  as  niiKh  a-**  iwissihle. 
Fretiueiitly.  however,  byiKTsttTclioii  would  nuoiu  tu  be  an  idio- 
pathic diwase.  one  fc»r  which  there  is  no  assl^tnable  cause. 

Diei. — Thr  chief  factor  in  the  rherHpeitlics  of  hypcrsiHTelioii  is 
a  properly  selected  dietarj'.  Since  tlic  quantity  of  gastric  juice 
accreted  during  the  period  of  digestion  is  ahnnrnmlly  large,  prote- 
olysis is  likely  to  be  satisfactory.  This  is  attested  by  the  fact  that 
when  the  stomach  (•(intents  are  removed  after  a  meal  of  meats 
anfl  stimhcs,  scarcely  any  lueiit  remnants  rcniuiii;  the  residue  is 
made  up  principally  of  amylaceous  material.  The  gastric  digestion 
of  carbohyitrate.''  is  held  i-omptetely  in  aWyance  in  hjTJersecTelion. 
since  the  ptyalin  is  netitralized  almost  us  stwn  us  the  foixl  reaches 
the  stomach.  l-Vom  this  it  follows  that  tlie  food  should  he  mainly 
protein.  So  far  as  the  ijunntity  of  f«t.s  in  the  ftKid  is  concerned, 
the  statements  regarding  fat  in  iiyixracidity  h()ld  goixl.  I-'wl 
diminishes  the  secretion  of  hydrochloric  acirl,  and  slioulil  therefore 
be  employed  extensively  in  the  treatment  of  hypersecretion.  A 
diet  of  protein  and  fat  is  indicated.  The  gastric  mucous  membrane 
is  in  a  condition  of  chronic  irritation;  therefore,  in  prescrihiiiB 
diet,  care  must  be  exercised  to  avoid  articles  of  fofwl  which  are  apt 
to  aggravate  this  condition.  .-Ml  spices,  acids,  and  highly  seasoned 
foods  must  he  eliminated  from  the  diet.  Kxtremes  of  tcHipcratiirc 
in  fowls  and  beverages  should  be  avoided.  Thorough  mastication 
of  the  f(x>d  is  an  miporlant  requirement;  the  fotxj  should  be  in 
a  finely  siiliilivideil  condition  before  being  swallowed. 

The  various  kinds  of  mcjit  may  be  taken  by  this  class  of  patients. 
Meats  should  lie  well  c(H)ked,  since  the  extractives  in  rare  meat 
excite  the  secret  ion  of  still  greater  quantities  of  gastric  juice.  Soft- 
boiled  eggs,  scrambled  eggs,  omelet,  and  cream  cheese  are  indicated. 
Of  fats,  numerous  articles  merit  consideration;  for  example,  butter, 
olive  oil.  sesame  oil,  cottonseed  oil,  milk  and  cream,  cot^ta,  and  yolk 
of  egg.  Milk  is  an  excellent  liquid  fo(x);  it  is  non-irritant  and  has 
«  neutralizing  eirecl  upon  the  acidity  of  the  gastric  juice. 

Carbohydrates,  for  obvious  reasons',  should  he  restrfitcd  unless 
they  have  lieen  dextriiuzed;  wheat  bread  .-iliould  be  eaten  in  the 
form  of  toast.  <.'rackers  and  zwieback  are  suitable  articles  of  diet. 
Carbohydrates  should  be  given  in  the  form  of  leguminous  flour 
soups,  or  gruels,  or  as  sago  and  oatmeal.  The  patient  may  partake 
of  a  small  quantity  of  mashed  jjotatoes.  All  green  vegetables 
sliould  be  proliibiterl.  .^ugar  is  allowahle  only  in  cases  in  which 
the  motiUty  of  the  stomach  is  imrmal,  since  it  may  give  rise  to 
excessive  fermentation.  Care  should  be  exerci.sed  in  the  i)reparati»» 
of  dishes  for  thb  class  of  patients,  to  avoid  even  a  moderate  tise 
of  condiments. 
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yumhrr  of  .l/m/*.— Heganting  the  miinht-r  nf  tm-als,  a  good 
rule  tu  follow  \s:  Eat  often,  and  ii  little  at  s  tiiiiv.  Thi*  object  is 
to  take  up  the  gastric  jiiire  as  fast  as  it  is  secreted.  Fretiuent 
adiniiiistrutioit  of  food  will  t<:iid  to  briD^  about  uii  entire  cessation 
of  pain;  suitable  articles  of  food  should  be  at  hand  all  the  time. 
Milk,  biscuits,  and  hard-lioiled  eRRs  iOiould  be  vsufWy  new-ssible  to 
the  patient  on  retiring  at  night;  these  taken  at  the  beginning  of  a 
pain  wilt  often  suppress  it. 

Liiivui/t. — Liquids  should  be  taken  in  niuderatiun,  since  they 
tend  to  increase  tlie  (juantitj'  of  fluid  in  the  stomaeh.  Thej-  are 
particnlflHy  harmful  in  cases  of  hvpcrsecretioii  combined  with 
atony  or  dilatation.  Alcohol  and  coffee  should  be  avoided.  When 
there  is  great  thirst,  and  it  is  inailvisable  to  partake  of  .Miffirienl' 
liquid  by  mouth  to  allay  the  thirst,  a  small  enema  (15U  Cc.)  of 
pliysitilogie  .salt  solution  will  satisfy  the  craving. 

In  severe  eases  of  hyiKTseeretioii  it  is  sonietiiiies  advLsabli;  to 
resort  to  rectal  feeding  for  a  perio<l  of  eight  to  ten  days  (see  page  24'{). 
liy  lliis  iiM-ans  irrilation  nf  the  stomach  by  food  will  Iw  obviiitixl, 
ami  n  diminished  secretion  of  gastric  juiee  will  result.  ;Vii  exclu- 
sive milk  diet  for  eight  to  ten  days  is  very  beneficial;  this  is  what  is 
called  the  "milk  cure."  The  milk  diet  acts  as  a  sedative  to  the 
sensory  nerve  endings  in  the  gastric  mucous  membrane.  Inter- 
(iirrent  diarrheas  may  be  prcvenlwl  by  the  addition  of  limi^watiT 
to  the  milk  in  the  i)mportion  of  1  to  ;(  or  1  to  4,  The  feedings 
should  consist  of  350  to  400  Cc.  (12  to  14  ounce-s)  of  milk  every 
two  hours,  or  a  daily  amount  of  2S()ll  Cc.  (alwut  3  quarts).  The 
rc(|iurcd  number  of  calories  may  l>e  attained  by  the  addition  of  >i 
milk-cream  mixture. 

In  ca.ses  of  hyi«TsecTetion  with  pylorospasm.  the  c-ontinuons 
saline  instillation — the  Murphy  drip  (s(t  pagt-  2it9) — to  n-storc  the 
nee<led  water  to  the  tissues,  is  beneficial.  This  treatment  has  a 
distinctly  favorable  influence  on  the  spa-sin,  promoting  relaxation, 
as  evidenced  by  the  ee^^sution  of  vomiting.  Systematic  continuous 
]itoctocly.sis,  as  a  direct  means  of  influencing  the  pylorospasm  in 
addition  to  its  other  advantages,  is  recommended. 

Mahcittal  .  Treatment.— The  alkalis  are  valuable  therapeutic 
agents  in  the  Ireatmenl  of  h.\perswretiou,  as  well  as  in  hjTX** 
acidity.  They  may  he  prescribed  to  be  taken  before,  tluring,  ar 
after  the  ingestion  of  focxl.  Given  during  or  before  a  meal,  they 
are  calcnlati-d  to  facilitate  aniylolysis.  since  they  neutralize  the  free 
hydrochloric  acid  which  would  othem'ise  put  a  stop  to  the  a<tion 
of  the  plyalin  of  oral  digestion  as  sncm  as  it  reachtil  the  stomach. 

Alkalis  are  given  after  meals  to  neutraline  excessive  acidity 
that  is  prmlucing  painful  symptoms.  Ijirgc  rloses  have  the  effect 
of  imuic«liatcly  relii-\  ing  the  |miii.  They  arc  valuable  for  allaying 
the  violent  paroxysmal  nocturnal  pains  of  hypersecretion,  but 
unfcrtunstely  the  relief  is  not  ])ermanvnt.     Magnvsitmi  uxid  and 
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sotiiiim  bicarf)onate  are  particulaply  useful  in  these  conditions. 
The  udniiiiistration  of  the  Cftrlsbod  salt  in  the  uiorning  after  the 
night's  fast  is  a  usi-ful  procedure,  since  it  neutraliKes  the  gastric 
senvtion  and  washes  it  into  the  ditodiMium  (sec  jMige  264). 

For  the  improvement  uf  aniylolj'sis,  artiiicial  saii\'ary  ferments 
have  bwn  employed.  One  of  these  is  »»  artiiici«l  ptyalin.  This 
preparation  may  be  given  with  the  alkalis.  Again,  wc  have  taka- 
diastase  and  malt  diastase;  these  aet  in  the  same  way  as  ptyalin. 
Taka-diastase  may  be  prescribed  to  be  taken  with  the  food,  with 
or  without  alkalis,  in  aises  of  h>]»cracidity  and  hj-perseeretion. 
Panasc  is  a  panrreatic  preparation  similar  in  its  action, 

Atropin  sulphate,  1  milligram  (fl'n  grain),  has  been  given  hypo- 
demiicuitly  during  violent  attacks  of  pylornspa.om.  The  objei-t  is 
to  restrict  the  secretion.  In  many  casM  the  followinf!  treatment, 
kept  up  for  fourteen  days,  will  be  sufficient  to  effect  a  perrimtteiit 
cure: 

Qri.  or  Co. 

Tf— Atrapbn lulpfaatls .     .     .     .     ,     .    UlOOOS-OllXIl    kt- ,)«-iA) 
Misce. 

'Hf.—Vat  sulxnttnncoiui  taj«ction  thru  times  a  Uay,  anil  nlwuyii  by  the 
idiyslcian  binuH-lf. 

The  contra-indications  are  affections  of  the  heart  and  blood- 
vessds.  If  aiTommodation  paresis,  dry  sensation  in  the  throat, 
and  vertigo  are  not  very  severe,  tfie  treatment  may  be  continued. 
A  test  for  the  applicability  of  the  atropin  treatmeut  consists  in  giv- 
ing on  two  succeeding  days  0.(KX)5  or  O.OOl  Gm.  (t-Jti  t"  it'll  Rrain) 
of  atropin  subcutaneously  shortly  l>efore  the  test  breakfast.  If,  on 
examination,  the  secretion  is  found  to  have  diminished,  the  treat- 
ment is  indicated.  Eumydrin  also  can  be  u.sed,  and  i.s  wifer.  Favor- 
able results  have  been  secured  from  the  use  of  extract  of  belladonna 
in  sujtpository  form.  This  drug  may  al-^o  lie  given  internally,  either 
alone  or  in  combination  with  the  alkali.s  (see  page  271). 

.\stringent  remedies  arc  to  be  employed  as  in  the  treatment  of 
hyperacidity.  I'reparations  of  bismuth  or  nitrate  of  silver  may  be 
given  by  mouth  {sec  pages  265  and  267). 

Lavage  uf  the  Stomach.— "When  the  sj-mptoms  do  not  yield  to  diet 
nr  drugs,  the  stomach  should  l>e  washed  <iut  just  before  the  evening 
meal;  it  is  then  in  a  condition  to  receive  and  to  digest  a  small 
supper.  The  iwid  soiTcted  after  the  supper  is  neutralized  by  the 
food.  lavage  is  also  indicated  in  the  morning  before  breakfast, 
to  remove  the  acid  secreted  during  tlie  early  morning  hours,  as 
well  as  the  remnants  of  food  that  may  have  remained  overnight 
in  the  stomach.  In  pronoun<*<i  cases  of  hypersecjetion,  lavage 
at  these  two  i)eriiKls  is  imperative;  painful  attacks  arc  often  cut 
short  by  a  single  washing.  Pure  water,  lukewarm,  is  employed  in 
the  process,  to  be  fi>lIowtHl  by  lavage  with  a  mild  alkali,  such  as 
sodium  bicarbonate  solution.  Lavage  with  I :  lO.tlOO  nitrate  of  silver 
or  with  a  suspension  of  bismuth  suhnitrate  has  been  employetl  with 
good  success. 
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Mineral  Waters. — CnrlslMtd  water,  taken  in  large  doses  and  for 
a  long  period  of  time,  has  the  effect  of  dimini&biitg  the  sepretion  of 
gnstric  juice.  It  is  favorable  to  the  periiitaltic  movements  of  the 
stomach,  and  tends  to  diminish  the  scnsttivene?w  of  that  organ. 
The  waters  of  Saratoga  are  similar  in  action  to  tJie  Carlslxul  waters 
(see  Chapter  XII}.  Vichy  water  may  be  prescribed  for  neurotic 
patienta. 

Phjftical  Treittmeiit.~M»ssRgc,  vibration,  and  e!ectric  treatment 
must  not  be  employed  in  hy]jersecretion.  Ilydrotherapenlic  and 
tiicrmio  applications  may,  however,  be  made  exterisi\'elj'  and  to 
good  advantage.  Hot  compresses,  moist  or  dry,  are  particularly 
adapted  to  the  treatment  of  painful  seizures.  In  severe  eases 
prolongfd  rest  in  bed  is  essential. 

Surgical  Treatment— In  ca.ses  of  hyjKTsccretion  complicated 
with  ulcer  of  the  pylorus  or  duodenum,  luarkeil  motor  disturbances 
and  stenosis  of  the  pylorus,  gastroenterostomy  may  prove  of 
permanent  benefit. 

ALIM£NTAR7  HTPEKSECRETION. 

.Mimentar>'  hypersecretion  is  a  less  severe  variety  of  chronic 
gastrorrhea.  While  in  chronic  gaatrorrhea  the  gastric  mucous 
membrane  is  in  a  state  of  continuous  irritability,  as  a  result  of 
which  the  gastric  secretion  is  constant  and  abnornml  in  quantity, 
even  when  the  stomach  is  empty,  in  alimentar>-  hypersecretion 
the  symptoms,  which  afford  the  same  clinical  picture  when  they 
appear,  are  induced  only  by  stimulation  of  the  gastiie  mucous 
iru'inbrane.  There  must  be  a  stimulus,  however  slight,  before  the 
abnormal  secretion  Wgins.  Much  less  stimulntioii  is  required, 
however,  than  in  the  normal  stomach;  the  secretion  begins  sooner. 

Symptom). — The  subjective  symptoms  are  less  severe  than  those 
of  chronic  gastrorrhea,  resembling  more  closely  those  of  hyper- 
acidity. Gastric  discomforts,  consisting  of  pjTosis,  pressure,  acid 
eructations,  and  pain  of  greater  or  Icsa  severity,  follow  almost 
immediately  the  ingestion  of  food;  whereas  in  hyperacidity  these 
symptoms  do  not  appear  tintil  some  little  time  after  eating.  In 
contritst  with  h>7>eracidity,  the  discomforts  of  alimentarj'  hyper- 
sctTctiou  are  not  diminished  by  partaking  of  fix>d.  The  appetite 
is  usually  good,  though  piiticnts  often  become  poorly  noiuished 
bccaii^  they  are  afraid  to  eat.  ^\'heii  alimentary  hypersecretion 
13  complicated  with  motor  di&turbances,  the  dbtreasing  symptoms 
[>cr^st  while  the  food  remains  in  the  stomach.  With  intense 
attacks  of  gastric  )»ain,  as  in  chronic  gastrorrhea,  constipation  is 
a  frequent  concomitant  sjTuptom. 

Diainosi>.^l'alpation  of  the  empty  stomach,  as  a  rule,  does  not 
reveal  anything  of  note.  When  tlie  stomach  is  filled  with  food, 
palpation  occasionally  causes  a  slight  degree  of  pain.    Spla-shing 
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sounds  can  be  elicited  occasionally  during  the  height  of  digesti 
especially  if  atony  be  present.  The  diagnosis  must  be  niade 
means  of  the  test  meal  or  test  breakfast.  The  facts  that  the  fl 
portion  exceeds  the  solid  residues,  and  that  the  total  quantity 
fluid  removed  is  greater  than  the  amount  introduced,  are  of  tU 
nostic  importance.  The  quantity  of  free  hydrochloric  acid  i 
be  found  above  normal.  There  are  no  pathologic  findings  wh 
can  be  said  to  be  pathognomonic  of  this  disease. 

Treatment. — The  dietetic  treatment  is  the  same  as  that  p 
scribed  for  chronic  gastrorrhea.  Owing  to  the  fact  that  amylolj 
is  deficient,  the  food  should  be  chiefly  of  a  protein  and  fatty  natu 
It  should  be  finely  subdivided,  preferably  mucilaginous  in  o 
sistency;  and  the  meals  should  be  limited  to  three  a  day  and  tal 
at  regular  intervals,  in  order  to  prevent,  to  the  greatest  posn 
extent,  irritation  of  the  gastric  mucous  membrane.  In  these  en 
too,  it  is  sometimes  expedient  to  place  the  patient  on  an  ezdua 
milk  diet,  keeping  him  in  bed. 

Medicinal  Treatment. — Alkalis  are  to  be  employed  extenaivi 
both  before  and  during  meals,  to  assist  amylolysis,  and  also  al 
meals  at  the  height  of  digestion.  Atropin  sulphate,  hypodermica 
by  mouth,  or  by  suppository,  is  of  value  when  there  is  pain.  0( 
sionally  it  is  necessary  to  continue  the  administration  of  atro 
over  an  extended  period.    Astringents  are  also  indicated. 

Treatment  by  Lavage  of  the  Stomach. — Tlie  best  time  tar  ■ 
procedure  in  cases  of  alimentary  hypersecretion  is  late  at  ni| 
after  an  early  supper,  in  order  to  relieve  the  stomach  of  food  r 
nants  and  thus  prevent  gastric  secretion  during  the  night.  Ia« 
with  pm-e  water  mav  be  succeeded  by  lavage  with  alkalis  or  "^ 
nitrate  of  silver(l:10,000). 


CHAPTER  XXII. 


AtlTE  GASTRITIS-SIMPLE,  INFECTIOUS,  TOXIC, 
PHLEGMONOUS. 

Arrrc  Ra-'^ritis  (acute  (ta^tric  catarrh)  is  an  iaflammatioD  <>f 
^  gastric  mucous  iiMMnhruiu-  uwoinimntwi  by  dl^tturlmnces  of 
<l>p5tiaa.  The  inflammation  may  be  simple,  infectious,  toxic  or 
phl^monMia.     It  may  Itc  limitv<l  to  the  superficial  layer  of  the 

jMiic  mucosa,  or  it  may  involve  the  glandular  cpltheliimi,  the 

(Wtnchyma,  or  the  intiTttitinl  tissues. 

SIMPLE  ACUTE  GASTRITIS. 

This  hi  the  form  that  is  mo.>it  frequently  encountered  in  general 
pnnicc.    No  age  or  class  is  exempt. 

Bllolofy. — Amonj;  the  etiologic  factors  are:  eirors  in  diet— an 
cnoiare  amount  of  food  taken  at  one  time;  mechanical,  thermic 
or(i)einica)  irritants;  foods  highly  spitvil  or  fennented;  unripe  or 
OTHiipe  fruits;  cold  drinks,  soda  water  and  ice-cream;  food  in 
pnoos  of  deeompoiiition ;  the  excessive  use  of  condiments;  ami 
owrindulpeooe  in  alcohol. 

The  tendcnc>'  to  acnte  gn-stritis  is  greater  in  some  iiidividimU 

■")  families  than  in  others.     In  many  persons  the  predisposition 

L  i^Mieh  tluit  tli«  slightest  excess  in  diet  precipitates  the  catarrhal 

■  •^ntlition.     In  tliis  class  arc  anemic  women,  itivaliiLs,  and  elderly 

/»«Tsoiis,     Acute  gastritis  may  he  .secimdary  to  other  idFect i()n.-<,  as 

*"•■   actitc   infectious   diseases,    typhoid,    variola,    piiciunutiia,  or 

Tone  frastritis  in  its  milder  forms  may  be  placed  in  the  category 

^'  simple  acute  gastritis.     Decomposition  producrts,  such  as  .t|K)iteil 

**^,  meat  or  cheese,  are  contributory  to  this  form  of  gastric 

**t«rrb.    With  acute  gastritis  may  l>e  classed  the  light  fonns  of 

^^'Jte  infectious  gastritis  caused  by  microorganisms  introduced 

'''til  decomposed  food.     It  is  well  known  that  parasites,  oxjiirids, 

^ttii*.  a.sciirides,  and  larva-  of  flies,  taken  into  the  stomach,  may 

'-'^'ist  gastritis. 

^Iholojy.— The  gastric  mucosa  is  wholly  or  partially  swollen 
i  ^»<1  reddened,  the  inflamed  portions  covered  with  tenadous  mucus. 
I  ^*i  occasonal  instances  there  are  slight  hemorrhages.  The  sub- 
ft  Ouoou  may  be  edematous.  Micnj^scopioidly.  the  surface  epitliehuui 
H  ^ipcani  altered;  it  is  sn'otlen.  npa(|Ue  aii<)  destguamated.  Similar 
H  tlaitges  arc  noted  in  tlie  glandular  epitliehum.     The  capillarius 
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arc  marknily  diUtcil  uixl  i-oiigt-sUii.  Uoiiiul-cclUil  iufiltnttidii  is 
occasionally  found  in  the  intmtitia]  tissue.  Examination  of  the 
stonuidi  coHtents  yields  charncti-ristic  rcsulls  (sec  pa^  95). 

SympbHiu.— In  mild  fonns  uf  ga-strir  catarrh  due  to  dietetic 
errors  tin-  patJi-mn  cmnplnin  of  n  fffling  of  weight  in  tlw^  pit  of  the 
stomach,  followed  by  a  sensation  of  fulness.  Helchinn  affords 
relief.  h\  sonic  auws  thiTc  is  iiun«*u  and  in  llie  more  seven*  t>lH' 
of  acute  Kastritis  the  onset  of  the  di^iorder  is  eliaracterized  hy 
gHstric  iiuins.  naiist-u  and  vomiting,  rise  of  tempernmre,  loss  of 
appetite,  and  constipation  or  diarrhea.  The  vomited  material 
iiMiifllly  consists  uf  ill-smelling  and  fennente<l  masses,  m-id  in  reac- 
tion; its  total  acidity  varies,  and  as  a  rule  there  is  either  no  free 
hydrochloric  arid  nt  all  or  less  than  normal.  On  the  other  liand, 
there  may  be  hxperaddity  and  lij-persccrction  accompanied  by 
p>Tosis,  A  high  total  acidity  is  occasionally  caused  by  the  pres- 
ence of  the  organic  acids — acetic  and  butyric.  Kmesis.  or  retch- 
ing after  the  stomach  has  been  emptied,  often  results  in  the  evacu- 
ation of  mucobiliarj-  masses.  The  tonpic  is  coated  and  the  breath 
fetid.  The  region  over  the  stomach  is  sensilive  to  pressure,  und 
the  stomach  itself  is  slightly  distended.  Acute  gastritis  may  be 
afebrile,  or  there  may  be  a  temperature  of  102"  to  UVl"  F. 

Course.— The  course  of  acute  gaslriti-s  dcjH'nds  largely  upon  the 
intensity  of  the  attack;  itii  usual  durathm  is  from  one  to  three 
days.  An  early  emesJs  gives  great  relief,  so  tliat  the  distressing 
d.Mnptoms  often  rapidly  subside.  Sometimes,  however.  \'omiting 
is  followed  by  las.situde,  weakness,  and  cephalalgia.  Acute  gastric 
catarrh  may  pass  from  the  stoniucli  to  tlic  intestine,  involving 
both,  so  thai  we  have  a  gaatrociiteritis.  Though  patients  usually 
recover  from  mild  attacks  in  two  or  three  days,  the  so-calle<l  "  weak 
stomach"  remains  and  the  patient  has  more  or  less  prolonged 
pcritwls  of  anorexia. 

Propbyluds. — I'eisons  sidiject  to  attacks  of  ac-ute  gaatiie  catarrh 
sliould  be  on  their  gnarcl  Hgain.><t  dietary  indiscretions.  They 
.thoiild  avoid  rich  food,  food  that  is  either  too  cold  or  too  hot, 
unripe  fruits,  and  whatever  may  have  been  implicated  in  causing 
pre\ious  attacks.  Were  patients  to  avoid  such  articles  of  diet 
and  refrain  from  habits  and  excesses  known  to  themselves  to  be 
eau.'iali\c  factors  in  acute  gastric  catarrh,  tlie  occurrence  of  this 
disease  euuld  be  prevented  to  a  verj'  marked  tlcgn-c 

Treatment.  To  get  rid  of  the  imdigested  material,  the  stomach 
empties  itself  by  vomiting,  or  by  |>as^ng  the  contents  on  to  the 
small  intestine,  where  they  may  set  up  «  diarrheal  discharge. 

When  vomiting  does  not  take  place  from  the  irritation  caused 
by  the  nmss  of  imdigested  food  in  the  stomach,  we  should  lend  our 
assistance  to  bringing  about  evacuation  of  the  stomach  contents. 
The  l}est  method  of  elean.\ing  the  stomach  is  by  the  use  of  the 
stuinadi  tuW.     Since  the  object  is  not  me«lication,  hut  simply 
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mi'chanical  elimination,  it  is  suflic-ifiit  to  wash  out  tin*  stomach 
nnth  Iiikewnrm  water  to  which  snHlum  bicarbonate,  a  tea.'^poonful 
to  thf  pint,  has  Ix't-n  added.  TUs  will  promott-  the  sohitiuii  of 
miic-us.  I  strongly  coinmend  tlie  use  of  the  slonisph  1ll^^e  for 
promptness  and  thorouphiicss  in  the  evacuation  of  thf  stomach; 
it  has  the  additioim!  advwitajK  that  it  does  not  irritate  the  fsistric 
mucosa  as  do  emetics  si^t-ii  hy  muuth.  In  perforniiiiR  lavage,  the 
patient  .-ihould  he  instmiled  tu  assume  (hflervnt  positions  to  facili- 
tate the  thorough  cleaiiang  of  the  storaacli.  I'sually  a  single 
lavage  is  sufficient  if  it  be  thoroughly  done.  In  diildren,  lava^ 
is  the  only  metliod  of  olcansing  the  stomaeh  that  should  he  con- 
gideped.  In  infants  and  very  young  chlMren  it  may  be  accom- 
plished by  means  of  a  N^Iaton  catheter. 

After  lavage  the  retching  ceases  and  the  general  condition 
improves.  It  is  evident  that  ftastritia  cannot  be  cured  so  long 
as  <ieroiniMised  food  remains  in  the  stomach.  Kmeties  proper  are 
rrscr\ed  for  those  eases  in  which,  for  one  or  another  reason,  it  is 
impossible  or  impraetimble  to  use  the  stomach  tube.     The  most 

Useful  emetic  is: 

Om.  »  Co- 
lt—Antimoniici  (MitMiiiitartratis      .     ,      0105  KT,  ) 

Pulvens  railioiB  i|>«'ticuaiiliic  ...       1  [00  gr.  xv 

Mwcr  tt  fl.  piilv,  no.  V. 
Sig, — One  powder  (very  qu&Tt«r  of  an  hour  uulil  vomiting  occura. 

The  following  may  Iw  administered  to  children:- 

Om  or  Ct. 

I|~-Pulvii>riji  Ttulit-JH  iiM'i'AC'uanliie  .     .     .      210  8m 

Syrupi  umygdob- 20  |o  3^ 

Misrc. 

Sig. — Ono  di<8mt«|)ooiirul  tvtry  ten  mlnuU^  unlil  vomiting  i*  induced. 

Vr'lien  the  administration  of  emetics  by  mouth  is  inadvisable, 
on  account  of  its  tendencv  to  increase  the  irritable  condition  of 
the  stomach,  the  hypodermic  injection  of  apomorphin  is  useful. 
Hypodermic  tablets  of  apomorphin  ready  for  wte  are  to  be  had, 
ami  fresh  supplieTi  should  be  carried  in  the  reg\ilar  mwhcine  caac. 
The  action  of  ajHimurphin  is  rapid  and  certain. 

.'\fler  the  stomai-h  Iihs  bc*-ii  thumiighly  cmptiei!  and  cleansed, 
all  food  should  be  intcrdi(?ted  for  the  next  twenty-four  Hi  forty- 
dght  hours.  This  edirt  will  not  be  difficult  to  ciifortt,  since  the 
patients  have  little  or  no  appetite.  Thirst  may  I>e  allayed  by 
means  of  cracked  ice.  Carbonated  waters,  iced  milk,  brandy  and 
siida,  and  lemunatle  arc  acceptable  and  jtenerally  harmless. 

Preparation.'*  containing  menthol  c|uiet  and  anesthvtisf  the 
hypersensitive  mucosa,  acting  at  the  same  time  as  antiseptics: 


B-Mfniholw 

AkoluiUs. 

Svnipi    ,.,,.,, 

MiM.' 

Sir. — Oae  t«usiKH>u[ul  every  hour. 


U 


Gat.  dr  C«. 

ilo 

30 
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Valiilol  b  8  9,niA  mihstituU-  fitr  mctitliol.  It  is  a  preparacinn 
of  menthol  ami  vak-riamc  acid,  ountAiiiiii);  niHtiK  ;{l)  [kt  tvnt.  of 
free  menthol.  It  m«y  he  presc'rilxii  to  l)c  takfti  three  time*  a  rfay 
in  dose»  of  O.li  to  1  Cc.  (10  to  l."»  miiiiios). 

Bicarlwnate  of  sodium,  either  alone  or  with  siicli  antizymotirs 
uti  rcsordnol  and  salJcylir  and.  iniiy  l>e  given,  slmiiUI  tliv  content's 
of  tlie  stomacli  lie  nuirkeilh-  luitl : 


9 — Reeorcinotis 

Sodii  biiTiiTbonalii<. 

BumiiDiiittilicyUiM  ,     .     .     . 
Hiaoe  et  (l.  pulv.  no.  x. 
8ig. — Ono  powder  nvttry  Vno  hgun. 


Urn,  Of  Cf. 


0 


U 


« 


Br,  X 

5i 


The  coated  tongue  niaj'  l>e  nicely  cleansctl  by  meaiiN  of  a  clean 
piece  of  soft  linen  moistened  with  leinon  juice. 
A  marked  degTee  of  pjTCwis  can  be  relie\i'!d  by  the  following: 

QnLMOt. 
R— MiipiiBii  oKidi. 

Sodii  hiciirlwinniis, 

OlcieHcrhuri  iiit'MtluL- iiiprriliL-      .   iA     10|0  ^\\t» 

MiaCL-  ol.  ft.  pulv. 
^ig.— <Mc-<iiiartfT  of  A  icttsiHioiiful  In  witt«r  every  iwu  huure. 


For  the  relief  of  pain: 

Om.  or  Ov 

H — t'otlrirup  phiwphtttia 0112 

Aqiim  [nrnlhir  pip^ritiG     ....     30|0 

Sig. — Oue  t«[u"ipoontiil  Iwiro  or  tbroo  lirncn  Ji  day. 


For  acid  eructations: 


H — lininrriniJU 

A<|Uui  iJMtilluIti-, 

Aqiui!  itiailhiL'  pitu'riUc 
MiNoc. 
t^g.— One  l«ia»poonful  ovury  Iwu  huuni. 


Oiu,  ucCc. 

110 


U    45  0 


RT.  1] 

Si 


Viet. — After  twcnt.v-foiu*  to  forty-eight  hours'  rest,  liquid  f(»od 
(no  other)  .should  be  given^Houiwi  and  ftrnel  in  .small  but  i;radunlly 
iiKTeasiii);  quantities.  The  yolk  of  an  i'kk  may  be  lulilcti  to  the 
soup.  Later,  this  liict  may  be  followed  by  milk  sippwl  slowly, 
fowl,  minced  ham,  crackers,  egpi,  mid  fillet  of  iKi-f.  'lliis  is  n.su» 
ally  sufhcieiit  for  an  ordinary  ea.se  of  simple  acute  ^astritLs. 
Should  the  apjictite  continue  poor,  it  may  Ije  Hlimulnted  by 
hydrochloric  acid  <lilute,  1  Oc.  (\h  minims)  Iwfore  meals,  in 
lemonade  or  compound  tincture  of  cinchona.  Flnidextract  of 
condurango,  1  f'c.  (15  minim.t)  three  times  a  day,  More  meaU, 
has  a  good  effect. 

Pain  i.s  tiometimes  complained  of,  though  it  is  rarely  of  such 
intensity  as  to  require  treatment.  Moderate  pains  and  gastric 
pres-sure  are  best  treated  by  hydriatic  measures.  A  Pricssnitx 
bandage,  renewed  every  two  or  thrif  Ixiurs,  is  of  good  service 
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flnch  cases  (see  (iak^  2.50).  Should  thr  pains  ho  more  .levere, 
miait  applicat)un.<i  nr  h«t  dry  ooiiiprtssvs,  hot  bottles  or  the  ctci'- 
tric  pul  are  indiojitiHl.  These  appliauces  may  be  continued  for 
soiDc  timi-  if  iiccos:4JU'y.  Tbv  eonsidiTation  of  uiiiilKe^ic  and  nar- 
cotio  remolies  must  be  reserved  for  cases  acrompaniwi  by  exrpssive 
pain;  tlicsi-  (iriigs  must  not,  h()we\'t'r,  be  given  by  mouth,  but 
idiould  be  administered  in  suppository  form  only.  Extract  of 
opimn,  0.03  to  0.(15  Gm.  (J  to  1  grain):  oxlein  phosphate  in  the 
.same  dose;  cxtrait  of  helladonnn,  O.IW  Gm.  (J  graiii)^tliese, 
alone  or  in  (ombination,  are  the  drugs  (*mployed.  Morphin  is 
apt  to  induce  votnitinf;. 

The  intestinal  tract  may  l>e  ufl'ct-tvd  in  acute  gastric  catarrh 
by  tlie  presence  of  irritating  suhstance.s  from  the  stomach,  so 
that  instead  of  a  simple  acute  guHtriti.s  we  have  an  acute  gastrin 
enteritis.  When  there  U  reason  to  su.spect  the  presence  of  decom- 
posed and  irritating  masses  in  the  intestine,  it  is  goo«l  treatment 
to  indu<^e  evacuation,  f'alomel  i.s  the  best  remedy  we  have  for 
this  pur|>ose.  It  is  an  excellent  remedial  ageiit  in  the  treatment 
of  gastro-intestiunl  disorders  of  children.  The  dose  for  adults  is 
0.12  Gm.  (2  grains)  twice  a  day,  or  0.01  Gm.  (J  grain)  every  hour 
for  ten  dose».  ('astor  oil  is  also  a  useful  evacuant.  Patients  who 
cannot  take  castor  oil  will  readily  take  Kochelle  suit,  4  Gm.  (5)) 
in  a  half-glass  of  water;  it  should  be  taken  in  the  morning  when 
the  stomach  is  empty.  After  thorough  evacuation  of  the  bowels, 
three  or  four  day*  may  Ikt  allowed  to  elap^  l>efore  tlie  next  move- 
ment. Should  eonstipution  persist,  an  enema  of  warm  water,  plain 
or  containing  soap,  oil,  glycerin,  vinegar,  soda  or  cottonseed  oil, 
should  be  given.  After  cleansing  the  intestine,  such  intestinal 
witi.septics  as  resorrinol  or  salicylate  of  bi.siiiiith  may  be  considered. 
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Gastric  catarrh  may  occa.'wonally  a.<isume  what  is  known  a»  the 
gra\e  fonn. 

Etloloff. —  t.-iually  the  exciting  cause  of  infectious  gastric  catarrh 
consists  of  micriMtrganisms  introduced  into  the  stomach  with 
articles  of  food,  ilecompo-sed  meat  or  fruit,  or  foo<l  or  drink  which 
may  not  api)4.'ar  to  lie  tainted,  such  as  impure  milk,  or  water  from 
infected  wells.  The  grave  form  of  acute  gastric  catarrh  may  thus 
become  epidemic.  It  is  often  a  verj'  difficult  matter  to  detenuiuc 
with  absiititte  certainty  the  cau.<te  of  this  disease. 

Patbolofy. — The  pathologic  changes  ui-companying  all  forms  of 
a<.'iite  git-stritis  are  similar  to  those  of  the  mild  form;  the  difference 
is  one  of  degree  only.  There  is  iniirked  hyptTcmia.  tumefaction 
and  rcildctiing  of  the  gastric  mucosa,  in  which  the  glanduUr 
epithelium  and  interstitial  tissue  participate.  There  is  tUao  cntij^a-, 
lion  of  wAn<lering  cells  from  the  blood — leukocytes,  more  or  less 
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fibrin^ — which,  in  mirlitioii  to  the  aciitp  «!craa  of  simple  " Ka^tritis," 
gives  the  histulo^r  picture  of  an  t^)«sriitiul  inflnnimutiuii.  Vn- 
qiientJy  Uiere  are  smsU  iictvi-hittl  hecnorrha^vs. 
L  Sjinptoms. — The  sjinptonis  ilesrrihpd  in  the  H<«"tioii  on  Acute 
'  Gilstric  (ulnrrh  nre  prcsi-nt  lii-rc  in  aKKm^'nttti  fwriii,  consistinj; 
of  violent  pains  acronipanied  hy  per^istt'iit  anil  severe  vomitinff 
Nnil  rnarkeil  prostration.  Fl-vit,  usnully  absent  in  milil  gastric 
t-utarrh.  is  a  conHtunt  sjinptom  of  the  Kra\e  variety.  In  faet, 
the  felirile  rlisturlHiiiec  is  a  fairly  reliiihlc  index  of  the  gravity  of 
the  diaciLsc.  These  severer  forms  of  anite  gastritis  are  wtine- 
tinies  due  to  dietary  indiM-retioiiK:  hut  they  itre  more  frequently 
the  result  of  infection,  i^o  that  this  form  of  the  disease  is  (lesi(;- 
nated  acute  infectious  giulric  catarrh. 

The  fever  (gastrin  fe\ep)  is  of  niarked  intensitj'  and  of  tlie  con- 
tinniil  or  remittent  tjnx-.  Other  symptoms  are:  violent  throhbiiig 
headadic,  insomnia,  thirst,  rapid  pnlse,  and  occasional  delirium. 
In  the  fchrile  ca»e^  there  is  a  marked  diminution  of  acid  secretion; 
the  fever  itself  in  all  probability  reduces  the  secretion  of  hydro- 
chlorie  acid,  Thr  disease  or<)inurily  runs  fnim  ten  to  fourteen 
days;  in  some  instances  the  fe%er  may  persist  for  three  weeks. 
In  v«rj'  old  and  very  young  patients  tliis  form  of  gastritis  may 
aa.sume  an  alanning  character. 

The  severe  forms  of  infectious  gaitritis  exiiibit  clinical  symp- 
toms similar  to  those  that  are  causet!  by  the  introduction  into 
the  atoiimch  of  organic  poisons,  such  as  tlic  metabolic  products 
of  infectious  microorganisms— toxins  and  ptomains.  The  course 
of  the  disease  is  usually,  but  not  always,  severe. 

Treatment.  -  The  treatment  of  these  severe  forms  of  acute  ga.stric 
catarrh  is  based  upon  the  same  principles  as  that  of  the  milder 
forms.  Tlie  stomach  must  be  emptied  and  cleansed  as  quickly 
and  thoroughly  'i»  iwssible  by  means  of  lavage.  When  the  disease 
is  due  to  infection  it  is  well  to  wash  out  the  stomach  with  anti- 
septic solutions;  for  ex»m|)le.  sidicylic  acid  1  to  2  |)nrts  in  Uino  of 
water,  or  dilute  boric  add  solution  CI :  IIKKI  to  .5  :  UHld).  Kmctics 
should  not  be  employed  if  it  is  possible  to  einiity  the  stomach  in 
any  other  way.  Food  should  be  interdicted  for  a  number  of  daj-s 
in  the  case  of  robust  patients,  to  ^ve  Uie  stomach  iieeded  re.st. 
Thirst  and  persistent  vomiting  are  to  be  met  by  small  doses  of  cold 
mineral  waters,  carbiiimtcil  waters  either  with  or  without  fruit 
juices,  cracked  ice.  or  cold  tea.  The  general  condition  of  the 
patient,  his  pulse  and  temperature,  must  Iw  ci>nstantly  under 
observation.  Wine,  brandy,  cognac,  champagne,  Tokay  wine  and 
strong  coffee  are  to  be  administered  to  the  aged  and  weak  as 
indicated. 

When  a  patient  is  in  a  condition  to  partake  of  foo<l,  particular 
care  shonhl  be  exercised  in  regard  to  the  kind  and  quantity  per- 
mitted.   At  first  only  li<iuid  foods,  such  as  bouillon  with  yolk  of 
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egg,  meat  Jukfs  imd  cxtrni'ts,  albumiti  waU-r  und  leguminous 
soups,  should  be  allowed.  Should  obstinate  vomiting  interfere 
with  eating,  nutrient  cnemiitu  may  be  given.  Great  eaution 
should  be  exerriseil  when  the  patient  i^  pa.ssing  from  liquid  to  solid 
food.  The  initial  solids  sliouUl  consist  of  sweetbread,  bruin,  boilwi 
fowl  (chicken,  squab),  minced  raw  meat,  minced  ham,  meat  jelly, 
flour  und  milk  grud.  tapioca,  masheil  potatoes,  miik,  cmckers,  or 
zwieback.  The  return  to  a  full  diet  should  be  verj*  gradual,  not 
complete  until  ten  to  fourteen  daj-s  after  the  cessation  of  all  the 
symptoms, 

Mfdlcmal  Tiratmenf. — The  same  drugs  prescribe<l  in  the  treat- 
ment of  milder  gastric  cutarrli  urc  indicutcd  in  the  infectious 
forms.  Since  in  these  severe  acute  <'a»es  the  hjdrochloric  acid 
secrelion  is  diminishe<l,  rlilutc  hydrochloric  acid  well  diluted  with 
water  should  be  given  thn-c  times  a  day  (sec  page  2'iii).  This  will 
ser\*e  the  additional  purpose  of  alloying  the  thirst.  Resorcinol 
may  be  given  for  nausea  und  foul-smctling  eructations.  To  reduce 
fever,  ih'-i  Gm.  (."i  grains)  of  quinin  or  acetplienetidin  may  be  given; 
or  recourse  may  be  had  to  the  tepi<l  ()r  cold  bath.  Calomel,  (•.Ol.'i 
Gm,  (i  grain)  three  times  a  day,  will  often  exert  a  good  influence 
on  the  course  of  the  <lise«9e. 

When  the  infection  has  passed  to  the  intestine,  calomel  should 
be  given,  to  be  followed  if  necessary  Uy  resorcinol  with  salicylate 
of  bismuth:  the  following  formula  will  be  found  useful: 


CtD.  or  Cd. 


It — Bismutlii  siilicylatis 3 

Rcsordnotiii 3 

Glypcrini 1£ 

Aqua? 200 

8iig.~-Ono  lablwpoonful  o\-ory  three  hours. 
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TOXIC  GASTRITIS. 

Ettoloiy.— ^Severe  toxi<-  gastritis  may  he  caused  by  chemical  poi- 
sons, such  as  concenlratt^^l  mineral  acids,  caustic  »lkali!<.  ummo- 
nia,  phenol,  oxalic  acid,  alcohol,  phosphorus,  arsenic,  potassium 
cj'anid,  pola.ssium  chlorate,  corrcisive  sublimate,  lyW,  and  others. 

Pathology. — The  essential  feature  of  intoxication  by  the  heavy 
BKtaU  aixl  phenol  U  that  at  an  early  stage  no  hi.ttologic  change  Is 
seen,  even  though  the  tissue  be  dead.  It  U  "fixed"  just  as  is  tissue 
in  «  te-it-tuhe.  .-\t  this  sljige  there  is  no  reaction  in  this  part  of  the 
stomach  wall.  Later,  inflatnmstory  reaction  sets  in.  The  most 
marketl  alterations  of  the  gastric  mucous  niemhrane  are  produced 
by  tlic  corrosive  ixiisons,  acids  and  alkalis,  oxalic  acid,  phenol,  lysol, 
and  corrosive  suhliniale.  At  first  the  wall  of  the  lower  end  of  the 
greater  ctlr^'uture  not  far  from  the  pylorus,  or  the  jmsterior  wall  of 
the  stomarh,  is  attacked  by  these  poisons,  the  location  depending 
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OD  tbc  position  of  tlie  patient  (thiit  is,  whether  lying  or  stftiiding) 
when  the  ixiiaonous  substatice  is  ini^stcd.  The  gastric  mucosa  is 
h^'peremic  and  greatly  swnlleii.  »ui>sequei)ily  l>ecuining  ulcerated; 
the  ulcers  sometimes  penetrate  to  the  serous  coat,  or  even  to  com- 
plete perforation.  In  reoover>-  the  patient  may  have  pronounced 
disturbance  of  the  motor  mid  chcmicAl  functions  of  tbc  stomach; 
there  is  apt  to  lie  an  alteration  in  the  HJiape  and  sIkc  of  the  oritan. 
or  esophageal  stricture  <luc  to  cicatrization.  Alcohol  and  ptios- 
phorua  do  not  produce  such  niarke<l  lesions,  but  cause  an  intense 
irritation  and  intlunimutiun  of  the  mui-usa  together  with  fatty 
dejieiifratiim  of  tlie  Rlanduiar  epitltelium. 

SymptomB.^'Hic  syniptimis  will  vary  aeennltng  to  the  amount 
of  poison  taken.  There  is  aiwajTi  intense  biirnitiK  pain  in  the 
pharjnix,  along  the  esoi>)iagus,  and  especially  in  the  stonuch. 
\'omiting  soon  comineiicc^,  but  does  not  bring  relief  to  the  patient. 
The  vomited  matter  contains  an  ailmixture  of  blood.  The  stom- 
ach is  usually  distended  and  the  uljdouicii  exceedingly  sensitive 
to  pressure.  Thirst  is  alwajs  a  feature.  In  cases  of  great  sev«^ 
ity  the  pulse  is  small,  the  lips  blue,  and  there  is  perspiration,  witli 
slight  coma;  death  may  occur  in  collapse. 

Prognosis.— The  prognosis  in  su<b  cases  depends  upon  the  quan- 
tity of  poison  taken,  as  well  as  upt>n  the  condition  in  which  the 
patient  is  found.  Every  case  of  poisoning  should  be  considered 
serious,  and  recovery  a  matter  of  doubt. 

Treatment. — The  prime  requirement  is  to  remove  the  poisiHi 
from  the  stomach  with  tbc  utmost  speed,  and  this  is  best  accom- 
plished by  iavagt?.  It  is  sometimes  dangerous  to  attempt  to 
introduce  the  tube,  owing  to  the  possibility  of  perftiration.  Kspe- 
cially  is  this  likely  to  happen  in  poisoning  by  acids  or  caustic 
alkalis.  In  all  such  cases  the  best  mode  of  treatment  is  to  effect 
a  dilution  of  the  poison,  and  if  possible  its  neutralization. 

In  the  treatment  of  poisoning  by  inorganic  acids,  alkalis  are 
indicated  to  neutralize  any  free  acid  in  the  pharynx,  esophagus  or 
stomach.  I.Arge  doses  of  magnesium  oxid,  2lK)  tim,  (S^ij)  in 
four  purtit  of  water;  sudiiuu  enrbonate  diluted  in  a  mucilaginous 
vehicle;  hme-watcr,  powdered  chalk,  and  large  quantities  of  sodium 
biearbonute,  are  suitable  anlidotes.  f«re  should  be  exercised  in 
the  cmploj-meut  of  chalk  and  bicarbonate  of  sodium,  owiug  to 
the  generation  of  carbon  <iioxid  on  contact  with  the  acid.  In 
poisoning  by  organic  acids,  saecbaratcd  lime  umy  be  given,  in 
addition  to  the  other  substances  mentioned,  for  the  purpose  of 
converting  the  acid  into  n  nearly  insoluble  Imie  salt.  Crueked 
ice  should  be  administered,  and  See  packs  applied  over  the  region 
of  the  .'^tomaeh.    Morpliin  may  be  given  for  the  relief  of  pain. 

In  cases  of  poisoning  bj-  alkalis,  such  acids  as  acetic  or  citric 
are  indicated  to  neutralize  the  caustic  effect  of  the  poison.  Lyso) 
and  phenol  poisoning  call  for  thorough  lavage  with  large  quanta- 
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ties  «f  wattr  (2  nr  :i  liters);  larjp"  doses  of  sodium  sulphate  are 
useful;  Umi'-wutcr  uiid  sacclinratttl  Umv  pmiluoc  tlie  i-uuipam- 
lively  harmless  phenolate  of  lime.  It  is  well  ia  note,  too,  that 
grain  hIcoIioI  is  tlic  Dvun-st  ftpproitch  we  have  to  an  ideal  drug  for 
neutraliitin^'  the  effect  of  plienol,  Iti  phosphorus  poisoning  the 
trvatinent  consists  of  long-continued  lavage  and  the  siilisequt-nt 
administration  of  half  a  tcaspuonful  of  turpentine  every  half-hour 
(see  page  357). 

PHLEGMONOUS  GASTRITIS. 

This  is  anUMlg  the  rarest  of  gastri^^'  dist-ast-s.  The  rarliesl 
ile.scription  of  the  disease  would  seem  to  be  in  a  rommunicution 
by  Veranodeiis  in  1620.  In  the  latter  half  of  llie  seventeenth 
century  and  in  the  Ix-'ginniiiu  of  the  eighteenth  there  were  pub- 
lislin]  observations  on  phlegmonou.t  gu^ritiji  by  Hnri'l  (1I>5(1), 
Sand  (1701).  Vorwaltncr.  and  Bonct.  These  observations  describe 
the  drcutuscribed  form  only.  Andral  llSSy)  and  Cruvcilhier 
appear  to  have  been  the  first  to  observe  the  diffuse  form  of  puru- 
lent infiltration  of  the  gastric  walls.  In  their  case  at  fortunate 
accident  led  lo  incisions  into  the  stomach  wtills.  which  revealed  a 
diiTiise  submucous  suppurative  inflammation.  Since  ISGO  many 
papers  on  both  the  circumscribed  and  the  dilFuse  form  have  beca 
]>ublished,  and  a  verj'  admirable  monograph  by  I^ith,  of  Kdin- 
burgh,  in  1896.  Leith  was  able  to  collect  uiily  .M  positive  cases 
of  the  diffu-Hc  form  of  phlegmonous  gastritis  in  the  entire  literature 
of  the  subject,  and  tlie  total  number  of  ea.se8  of  both  diffuse  and 
circumscribed  forms  is  given  as  So. 

The  di.M:ase  Is  clmntcterized  by  a  purulent  inflammation  of 
the  walls  of  the  stomach,  originating  in  the  submucous  coat  and 
gradually  extending  to  the  other  layers,  A  primary  and  a  secon- 
darj'  or  metastntic  form  of  the  disease  have  bi'en  distinguished. 
The  condition  has  been  da-ssified  also  as  "diffuse  phlegmonous 
gastritis,"  in  which  the  purulent  infiltration  of  the  stomach  extends 
over  a  large  area;  and  "circumscritied,"  or  so-called  abscess  of  the 
stomach.  It  usually  runs  an  acute,  though  occasionally  a  sub- 
acute, course.  Only  about  itO  cases  have  been  reported,  of  which 
number  the  majority  were  males.  The  metastatic  form  of  the 
disease  usuallj-  originates  in  infectious  diseases — puerperal  fever 
or  pjeniia. 

Etiolofj.^ — 'Ilie  cause  of  the  primary  aifec-lion  is  obscure.  Alco- 
holism has  been  suggested.  Tranntatism,  dietetic  errors,  exjK*- 
8ure,  food  and  drug  poisoning,  puerperal  fever,  and  eurcinnna  have 
beeu  noted  as  contributory  factors;  they  undoubtedly  lessen  tl>e 
power  of  rvsisluiice  so  that  the  stomach  more  easily  becomes  a 
nidus  for  pyogenic  baiteria.  Kinnicutt  reports  a  case  of  phleg- 
monous gastritis  in  which  bactcriologic  examination  revealed  the 
universal  presence  of  the  streptococcus;  it  was  most  abundant 
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in  tho  roimcctivc  tissuv  of  thf  subinm-osa  uinl  iho  niuscularis. 
Two  cases  were  reimrted  bj-  Uobert.4011,  in  whi<h  the  direct  caiuw 
wiLs  H  virulent  streptococcus  in  the  gastrio  siibiuucusa,  entering 
throu);h  a  defect  in  the  mucosa  or  carried  by  tbe  binod  or  lymph 
currents.  If  tbt-  disciise  be  t\i\c  to  bacteriiil  infmion  of  the  sub- 
mucnUH  coat  through  iMiiue  small  abrasion  of  the  mumsa — which 
is  the  most  jilausible  explanation — then  it  is  strictly  analogous 
to  cellulitis  of  the  -lulK-utan^ms  tissues  Hue  to  a  cutaneous  defect 
healed  long  before  the  cellulitis  is  obs(TV<-d.  'Iliis  hypothesis 
gives  a  clue  to  (he  surKical  treatment,  to  he  iliscusse^l  later. 

The  secoridiir>'  form  of  this  disease,  apparently  due  to  metastatic 
infection,  may  originate  from  carcinoma  or  ulcer  of  the  stomach. 
In  one  case  gastritis  phiegnionusa  has  been  observed  to  follow  an 
enterostomy. 

Patholorr. — 1'he  essential  lesion  is  a  widespread  inflamiiiatory 
change  in  the  sxibmucous  coat,  which  ia  greatly  tJiickened,  usually 
of  a  yellowisli-white  color,  and  so  much  softened  thiit  it  resembles 
pus.  Microscopically  the  appearance  is  that  of  fibrin  with  masses 
of  leukocytes  entanRleil  in  it.  This  chan^  is  nearly  always  mora, 
marked  in  the  pyloric  half  of  the  stomach,  a  fact  which  may  bear 
some  relation  to  the  unatomic  sittution  of  the  oxyntio  or  add- 
producing  cells  of  tbe  gastric  mucosa.  The  muscular  coat  shows 
varying  dejn-et-s  of  infection  and  degeneration  of  the  muscular 
elements.  The  .serou-i  coat  is  sometimes  unaifectcii,  but  it  uuiy 
show  leukocytic  infiltration,  especially  111  cases  where  a  secondary 
purulent  peritonitis  in  present.  The  mucosa  is  in  many  instances 
normal,  but  in  others  it  is  acutely  inflametl— raised  from  its  bed  in 
ridges;  in  others  again  the  deeper  layers  of  glundular  tubules  are 
tttroi>hied;  while  in  a  few  of  the  ri-cordcd  cases  the  mucous  sur- 
faces have  been  pitted  witJi  tiny  apertures,  giving  it  tlie  appear- 
ance of  a  aieve,  through  the  meshes  of  which  pus  could  be  squeezed 
from  the  infiltrate<l  submucous  layer.  The  duodenum  is  very 
rarely  altered,  and  then  only  the  mucosu  is  inflanicil.  Of  secondary 
lesion.'i,  peritonitis,  seropurulcnt  or  purulent,  is  the  commonest, 
and  it  has  bt%-ii  found  in  rather  mure  than  half  the  cases.  I'cri- 
earditis,  pleurisy,  and  abscess  of  the  liver  have  also  been  observed. 

Sjmptoma  and  Courae. — The  course  of  the  dilTuse  form  of  this 
di-M-a-sc  is  atypical.  We  may  have  a  severe  acute  gastritis,  with 
higli  fever,  soiiietinies  as  high  as  104°  F.,  violent  pains  and  uncon- 
trollable vomiting,  the  abdomen  greatly  distended,  the  pulse 
feei)lei  symptoms  of  colla])se  follow  an<l  the  termination  Is  usually 
fatal. 

The  course  of  the  circumscribeti  fonii  is  similar,  except  that  it 
is  of  longer  <luratioii.  extending  sometimes  over  several  weeks. 
Sometimes  a  tumor  can  be  felt  In  the  region  of  the  stomach. 

The  progiioMs  in  both  forms  of  phlegmonous  gastritis  is  very 
grave,  practically  hopeless,    l^p  to  1S9(S,  Leith,  who  had  pub- 
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lished  the  best  account  of  tlie  disease,  found  no  authentic  cases 
of  rwiivery:  urid  from  the  rt-ivrds  of  eases  since  that  Jate  it  appears 
probable  that  the  few  recoveries  noted  were  really  not  cases  of 
priitiury  [ihlet!<i)(>nous  gastritis,  but  absce.ss  of  tlie  stomach. 

Tieatment.  Since  the  diagiioMs  is  never  positive,  tiie  treatment 
inu^st  lie  mon;-  or  less  sytn]>tomatio.  There  is  no  suceOK^ful  interna) 
treatment  of  this  (li.teHsc.  The  stomach  should  be  spareii  as  much 
as  |K>ssible.  Komi  and  drink  slioiikl  be  juliniuisteriil  per  rertuiii. 
Ice-bags,  and  cocaiti.  moiphin  or  cwiein  by|Joilennically,  arc  Indi- 
cated for  the  relief  of  piiin.  Ilijih  temperatures  are  to  Iw  con- 
tnilled  by  the  use  of  antipyretic  drugs.  Stimulants  should  l>e 
luhninistered  early  in  the  disease,  as  well  as  wlieti  symptoms  of 
collapse  appear.  If  the  nature  of  the  inferting  organism  can  be 
learned,  the  ajipropriate  bacterial  vueciue  shouki  he  administered. 

This  disease  is  essentially  surgical.  (lastrostomy  or  gastro- 
enleroslomy  is  siijigested  as  an  appropriate  method  of  dealing  with 
the  lesion  surgically,  but  it  is  difficult  to  see  how  a  surgical  oiwra- 
tion  is  going  to  cure  a  cellulitis  of  the  stomach  wall.  Probably 
incisions  down  to  the  submucous  coat,  with  free  exposure  of  the 
stomach  wall,  and  packing-otT  of  the  peritoneal  cavity  with  gauze 
left  in  position  for  several  days,  would  offer  the  best  ehani-e  of 
re<i>very.  This  is  ihe  treatment  of  ■.■ellitlitis  in  subcutaneous 
lesions,  and  if  it  could  be  etTeeted  n-ithout  infecting  tlie  general 
peritoneal  cavitj*  it  seems  reasonable  to  hope  th»l  sutisfaclory 
results  might  be  obtained. 
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CHUONIC  gastritis-acid'  GASTRITIS— SUBACID 

GASTUITIS-ANACID  GASTRITIS;  ACHYLIA 

GASTRICA. 


CHKOmC  OASTRinS. 

CiiROKic  t-atan-hal  gastritis  is  u  chronic  iiillaiiunjitioti  of  tllC' 
gastric  raurous  membrane,  of  varyiriR  deRrees  of  intensity,  pre- 
senting syinptoius  mure  or  less  churat-teristii.'  of  wi<k'ly  different 
forms  of  Ka^tri<^  deraiiKcmeiit.  It  la  a  disease  wliirh  requires  for 
its  IH)siti\'e  diagnosis  and.  as  a  rule,  for  even  ))robut)k*  diagnosis, 
an  examination  of  the  Rastric  secretion. 

£tiolOK7. — When  the  irritating  cause  of  acute  gastritis  [)ersisUi, 
chronic  gastritis  is  the  natural  consequence;  but  tliere  are  generally 
other,  often  iiltogethcr  dilTcrent,  etJologic  fa<^'turs.  Gastritis  occurs 
as  a  (concomitant  manifestation  in  many  grave  affections  of  the 
stomach,  and  wc  lind  it  almost  always  in  carcinoma  leading  to 
atrophy  of  the  mucous  membrane.  In  all  conditions  which  induce 
stagnation  in  the  area  of  the  portal  vein,  notably  cardiac  and 
pulmonary  affection.s.  chronic  gastritis  3U|)erveiies  as  a  result  of 
the  eugurgemcnt.  it  also  <xcurs  in  conditions  which  disturb  the 
composition  of  the  blood,  such  as  chronic  intuxicattoiis,  chloroMS, 
anemia,  chronic  renal  affections,  gtmt,  diabetes,  and  infectious 
diseases.  After  grave  acute  infections,  inflanmiatory  clianges  of 
the  gastric  mucosa  are  easil.\-  demonstrable. 

Kxtreme  temperatures,  both  hot  and  cold,  attacking  the  gastric 
mucosa,  may  in  the  course  of  time  cause  permanent  degenerative 
changes.  (XerloaiHng  of  the  stomach,  food  that  is  hard  to  digest, 
insufficient  mastication  nnd  defective  teeth  are  very  important 
factors.  Neglect  in  the  cjire  of  the  mouth,  cspeclidly  when  arti- 
ficial teeth  arc  worn,  may  lead  to  gastric  catarrh.  It  often  hap- 
pens that  gastric  symptom.s  occur  in  perfectly  healthy  individiuds 
shortly  after  they  commence  to  use  artificial  teeth  which  they  do 
not  keep  criean.  Oral  sepsis  is  the  cau-se  of  man>'  cases  of  chronic 
gastritis.  Affections  of  the  nose,  tlic  nasopharynx,  the  accessory 
sinuses,  or  any  ulceration,  may  lead  tn  gastritis  if  the  pathologic 
secretions  are  swidlowed  (see  jiage  290). 

In  the  etiology  far  tuo  little  attention  is  given  to  the  use,  or 
rather  abuse,  of  articles  of  diet,  except  perhaps  alcohol,  which 
has  long  been  considered  one  of  the  causes  of  chronic  gastritis. 
Increased  importance  is  now  also  ^ven  to  tobacco  as  a  causative 


CHBOSIC  GASTRITIS 


461 


factor.  Such  mcdk-aments  as  babam  <?opaiba,  menthol  and  santal 
oil  may  occaainniiily  cause  chronic  gastritis. 

Pithology.— In  chronic  jfastritis  it  is  not  the  superficial  epithe- 
lium alime  tliut  is  atrcrtcH.  hut  the  inflnmnuitory  process  extends 
to  the  (flandiihir  epithelium  and  to  the  interstitial  tissue.  In  the 
initial  vXnp^  of  Mim|»lc  rhmnic  )t»Hlritit<  the  niiHTius  niuuibrane  is 
pule  gray  in  color  and  covered  with  closely  adherent  lenadous 
mucus.  The  veins  Are  enlarged,  and  patches  of  ecchymosis  arc 
•nmctimes  seen.  The  Rlands  arc  subject  to  parenchymatous  and 
interstitial  inHsniination,  presenting  a  niicroscnpic  picture  of 
eronon,  cloudy  swelling,  or  atrophy,  depending  upon  the  stage  of 
the  disease.  It  is  not  iK)S8ibie  to  difFerentiate  between  the  peptic 
and  the  parietal  cells,  owing  to  the  fact  that  the  tubes  have  lost 
their  regular  form  and  in.ste«d  we  liRve.  as  Ewald  expn^sses  it, 
"atj-|»ieal  branching  like  the  fingers  of  a  glove."  There  is  an 
infiltration  of  round  cells  and  |)r<iliferation  of  connective  tissue, 
which  exert  pressure  on  the  glands,  thus  inhibiting  their  normal 
functions.  As  these  puthologie  changes  become  more  marked  the 
Mi'cretion  becomes  progresavely  less  until  the  atrophic  .stage  i.s 
reached  and  secretion  wases  entirely.  Meanwhile  it  mun>id  degen- 
eration of  the  cells  lining  the  tubules  takes  place  and  may  even 
exteiul  to  the  fundus  of  the  glands.  There  is  a  proliferation  of 
eonnerti\-e  tissue,  so  that,  toward  flic  pylorus  in  particular,  tlie 
stomach  wall  has  it  rough,  wrinkled,  mamuiillatetl  appearance, 
the  ftnt  mavielaimS  of  the  French,  a  condition  which  is  sometimes 
so  prominent  that  it  has  been  described  as  ffwstrHis  imlyptan.  The 
pathologic  changes  may  even  lead  to  stenosis  of  the  pj-lorus.  One 
of  the  important  features  of  the  fibrosis  which  develops  between  the 
different  layers  of  tin-  stomach  wall  (especially  in  the  siihmucosa) 
is  that  it  interferi-s  with  motility  or  elasticity  of  the  munisa  upon 
the  museularis.  It  is  therefore  more  or  less  essentially  associated 
with  variation  of  motility. 

The  intinmmalion  in  the  more  aggravated  ea-ws  may  imss  to  the 
muscular  layers,  causing  partial  destruction,  to  l»e  replaced  liy 
coimeilive-t issue  filters.  lielonging  to  lhi.s  form  of  the  disease  is 
scler<itic  gastritis  (cirrhosis  vcntriculi),  in  which  the  walls  of  the 
stomach  undergo  a  connectix'e-tiasue  metamorphosis,  sometimes  to 
such  an  extent  that  the  stomach  is  grcatlj'  reduced  in  size.  The 
fad  is  now  re<'ogniwd  that  there  may  Ite  such  destruction  of  the 
glandular  elements  by  a  imigrcssivc  growth  of  interstitial  tis.sue 
that  ultimately  scarcely'  fi  trace  of  secreting  tissue  remains. 

Symptoms.-    The  local  symptoms  have  a  strong  resemblance  to 

those  of  otlur  fonns  of  giuitric  disturlianir.    The  disease,  as  a 

rule,  de\elo])s  %'erj-  slowly,  and,  as  in  the  case  of  most  chronic 

^diaeoses,  cliangejj  from  time  to  time.    I'he  apixrtite  varies:  somo- 

les  it  is  ver>'  poor,  and  sometimes  il  is  good.  Patients  usually 
•lain  of  a  disagreeable  taste,  which  tliey  describe  as  salty  or 
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puppy,  or  Rt  liinea  iuiur;  nf  thirst,  salivation,  and  eructation  of 
gas  or  (wmI  n.-iitniuits.  wliicli  may  Ik-  suiir,  niiKrid,  or  tii-tU'U'.ts. 
The  breath  is  often  fetiH.  Nausea  is  rather  common.  I'mtsure 
and  fiiliicsM  an-  cxiR-ricnwd  afu-r  cntini;.  Patients  complain  of 
palpitation  of  the  heart.  BelchinR  (whi<'h  is  very  annojing  to 
the  patient)  relieves  hoth  the  prt-ssure  oiiil  the  consequenl  palpi- 
tation. Irri'fnilar  stools,  eonstipation  ari<i  diarrhea  are  eoramonly 
met  with  in  eliroiiic  eiiturrhul  (^u»triti^.  Patients  »ulU-r  from  head* 
aches.  vertiRo.  and  disturbed  sleep.  There  are  va.somotor  dia- 
tlirhnnccs.  with  sensation.-,  nf  coldness  of  the  extremities. 

Objtetiee  S^m/rfoma. -The  patients,  as  a  nde,  appear  to  be  well 
nourishwl;  but  some  are  stren  to  have  lost  weight  and  look  ema- 
nated. The  tonpic  is  usually  coated  gray  or  yellowisli-pray; 
still,  in  many  cases  of  welUmarkeil  clironic  gastritis  the  tongue  is 
dean.  There  may  be  no  offensive  odor  in  the  mouth,  or  if  there 
is  any  it  may  he  due  tti  carious  teeth  or  some  pathologic  conditi<in 
of  the  nose  or  throat.  The  (rastrie  region  often  appears  bloated. 
Palpation  reveaU  slight  sensiti veneris  of  the  entire  area  over  the 
stomach.  Tlic  pylorus  may  be  palpated  when  tliickened  by 
muscniar  hj-pertrophy. 

Diafiiosis.— It  is  seen  that  there  are  no  symptoms,  either  sub- 
jective or  objective,  which  nn-  jinthognoninnic  of  the  disease.  An 
appntximate  diagno:^s  can  Ik-  established  otdy  by  an  exajnination 
of  the  secretor>'  and  utntor  functions  of  the  stomach  and  the  aiiam- 
ne.si.-t.  The  presence  of  mucus  in  the  stomach  must  be  ascertained 
before  we  are  justified  in  iimking  a  diagnosis  of  chronic  gastric 
catarrh.  From  the  stomach  under  nonnal  conditions  it  is  possible 
to  obtain  onl>'  a  few  isolaltil  Hakes  of  mucus,  even  after  mojrt 
thorough  lavage.  In  chronic  garfritis  mucus  in  usuall,^-  present 
in  mnrkcil  quantitii-s.  and  is  foimd  mixed  with  fo<Kl  remnants. 
Muru.4  which  enters  the  stomach  from  the  nose,  phar>^lx  or  tmehea 
is  found  upon  the  surfa<v  of  tiie  liijuiil  or  fooil  removed  from  the 
stomach  with  the  stomach  tube.  In  chronic  gastritis  the  picture  nf 
mucus  entangling  large  ninnhers  of  cells  is  characteristic,  but  free 
ppKinic'lears  are  of  greater  significance. 

The  aeiii  secretion  in  chronic  gastric  cuturrh  varies.  In  the 
initial  stages  the  perctmtage  of  free  hydn>chlorie  acid  is  often 
foun<l  to  be  normal.  Sometimes  there  is  liyiK-rucidity.  a  condition 
which  enrre.iiHinds  to  the  acid  gastrilb  described  by  Boas.  It  is  a 
gastritis  with  increasi'd  pnNhiction  of  nnicus  and  an  abnonnally 
aclive  sccretif>n  of  hydr<x'hloric  acid.  The  mucus  sii>honed  out 
early  in  the  morning  after  the  night's  fast  may  give  a  positive 
Imlrochlorie  acid  reaction.  Acid  gastritis  is  an  early  form  of 
chronic  gastritis,  and  is  found  very  frequently  in  alcoholic  patients. 
As  the  disease  progresses,  the  secretorj'  function  hec-omes  iuiptiired, 
with  a  resultant  decline  from  the  normal  nniount  of  free  hydro 
chloric  ufid.     In  the  more  pn)traeted  cases  tliere  is  no  free  hyilro- 
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chloric  acid  at  nil,  untl  the  other  ooiistitiwiits  of  the  ^astrk-  spctp- 
tion  are  vcrj-  much  cUminished  in  quantity.  The  diniiiiiilion  of 
frw-  hydrochloric  acid  is  in  direct  proportion  to  the  intensity  of 
llie  disease  process;  when  very  marked,  the  condition  is  desipiated 
mibacid  gantriiin.  Further  progress  of  tiie  <lisea5c  converts  the 
suha<^dity  into  anacidity,  a  condition  in  which  tlie  formation  of 
pepsin  begins  to  full.  This  iwthulogic  state  is  known  as  nnariii 
gastritia. 

The  final  stage  of  the  disea.se  is  that  of  clironic  uiiat^'id  gastritis 
witli  atrophj'  of  the  secreting  glands.  The  iJatliidogic  ohanRe.t  in 
the  gastric  mucrwa  are  so  great  as  to  prcchide  the  posfihility  of 
restitution  of  the  secretory  function.>>  of  the  slonia<?h.  When  thi.i 
stage  is  reached,  rctniin  as  well  as  pepiun  and  hydrochloric  acid 
are  absent.  The  tenn  "subacidity"  is  applied  to  cases  in  which 
freo  hydntchloric  acid  is  dei'reoLsed  and  the  total  acidity  is  less  than 
411  ilegrees;  the  secretion  of  the  ferments  may  be  nomrnl  (sec 
page  95). 

It  is  a  qiie^ion  whether  gastric  anacidity  niaj'  exist  as  an  inde- 
pendent primarf  affection  (achylia  gastricu).  or  whether  it  is  to  Ik- 
always  regarded  aa  a  later  stage  of  chronic  gastritis  characterized 
by  atrophy  of  the  gastric  mucosa.  The  jMissibility  of  gastric 
anacidit,\'  as  a  primary  affection  would  seem  to  be  a.ssurcd  by 
cases  of  purely  nervous  or  funi-tioiia)  disturbance,  or  by  cose^  in 
which  there  is  an  inherent  deficiency  in  the  secretory  function  of 
the  stomach.  The  examiiiution  of  stomach  contents  in  such  cases 
reveaU  an  unaltered  condition  of  the  test  meal.  The  particles  of 
bread  arc  larger  or  smaller,  depending  upon  the  thoroughness  of 
moslicntion,  and  have  the  appearance  of  being  merely  moistened 
or  softened  by  the  water.  Mucus  is  not  present.  The  total  acid- 
ity i.i  extremely  low — )  to  Ci  degrees,  and  frequently  zero.  The 
reaction  of  the  stomaeh  contents  is  very  slightly  acid,  sometimes 
amphoteric  on  account  of  the  presence  of  pliosi)hatej*  in  the  food. 

\'ery  often  individuals  with  anacidity  or  subacidity  feel  perfectly 
well,  or  at  least  experience  no  great  discomfort.  They  apiR'ar  well 
iiouri.slied.  Cases  have  been  obscr\'cd  in  which  gastric  anacidity 
had  |>er»isied  for  jwritxis  of  twelve  to  fifteen  years.  In  thb  class 
of  ea.<>cs  the  power  of  the  stomach  to  digest  protein  is  entirely 
nbaent,  so  that  the  small  inte^ine  received  all  tlie  pnrtein  in  an 
unchanged  condition,  The  test-diet  stool  is  characteristic  iimler 
such  conditions  (see  Chapter  IV). 

The  motor  activity  of  the  stomach  is  usually  nonnal.  Stagna- 
tion is  fouml  only  in  those  ctt.*s  in  which  there  is  hypertrophy  of 
the  muscular  lax'ers  of  the  pylorus. 

ProciKWia. — 'llie  progno.iis  of  chronic  gastritis  i;«  favevrable;  the 
diiwasc  responds  to  treatment,  so  that  a  complete  cure  or  material 
improvement  ma>'  be  anticipated.  Helapses  are,  however,  likely 
to  occur. 
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poppy,  or  at  times  sour;  of  tliiP't,  HalKiitioii,  anil  «nictatioii  of 
gas  nr  food  remnants,  which  may  he  aour.  rannd,  or  tasteksH. 
TIk'  Krcath  is  ofli-ii  fctiil.  Nauswi  is  nitlwr  (t>muioii.  IV'ssurc 
anil  fulness  aiv  cxperienred  after  eating.  I'ati«its  complain  of 
Iinlpitiition  of  the  hcjirt.  Bdching  (wliicli  is  very  annoying  to 
the  patient)  relieves  lioth  the  pressure  ami  the  consequent  palpi- 
tation. Irregular  ^uoI»,  (H)nsti)mtioii  and  (liurrhvu  arc  commonly 
met  ft-ith  in  chronic  eatarrhal  Kastritis,  Patients  suffer  from  head- 
aches, \fnigo.  and  distiirbetl  sleep.  There  are  vasomotor  dis- 
turliRiices,  with  sensations  of  coldness  of  the  extremities. 

Ohjeiiiiv  •^!imjih"iii.—'T'hv  pationt.s.  as  a  rule,  appear  to  be  well 
nourishe<l:  but  some  are  seen  to  have  lost  weight  and  look  ona- 
ciuled.  The  tonjjiie  is  iisimll.v  ciintefl  griiy  or  yeilowish-puy ; 
still,  in  many  rases  of  well-marked  chronic  gastritis  the  tongue  is 
cleAn.  There  may  be  no  offensive  odor  in  the  mouth,  or  if  there 
is  any  it  may  he  due  to  carious  teeth  or  some  pathologic  condition 
of  the  nose  or  throat,  'I'he  giiMrio  region  often  upjiejirs  hluutetl. 
Palpation  reveals  slight  scnsiti\TneHs  of  the  entire  area  over  the 
stomach.  Tlie  pvlurus  may  be  paljiated  when  thickened  by 
mustiiiar  hyixrtrophy. 

DUfDOsis. — It  is  torn  thnt  there  are  no  symptoms,  either  s»b- 
jectivp  or  objective,  which  arc  piithognonionic  of  the  <iisease.  An 
upproxinmte  diagn()sis  can  he  estnhlishcd  only  hy  iin  eMiniintvtlou 
of  the  secretnry  and  motor  functions  of  the  stomach  and  the  anam- 
nesis. The  presence  of  mucus  in  the  stonuu-h  must  Ix-  asccrtjiined 
before  we  are  jurtificil  in  making  a  diagnosis  of  chronic  gastric 
catarrh.  I'roni  the  stomach  uniler  noniud  cumlitions  it  is  jMissiblc 
to  obtain  only  a  few  isolated  tlakes  of  mucus,  even  after  most 
thorough  lavage.  In  dmtnic  gastritis  mucus  is  usually  present 
in  marked  i[uantities,  an<l  is  found  mixe<l  with  foo<l  remnants. 
Mucus  wliieli  enters  the  stomaeli  fnnn  the  nose,  pliarynx  or  trachea 
is  found  u|Hin  the  surface  of  the  liquid  or  fiwwl  removed  from  the 
stomach  ivitli  the  stoniucli  tube,  hi  elininic  gfL-tlritis  the  picture  of 
mums  entangling  large  numbers  of  <'ell6  is  characteristic,  hut  free 
polynuclears  arc  of  grealer  sigiiifiennce. 

The  acid  s»'cr<'tion  in  chronic  gastric  catarrh  \'arii's.  In  tlie 
initial  stages  the  percentage  of  free  hydroehlorie  iK-id  is  often 
found  to  be  normal.  Sometimes  there  is  h.vperacidity,  a  condition 
which  com-sponds  to  the  ndd  gattritui  ileseribed  by  Boas,  It  is  b 
gastritis  with  increased  pnwlmtion  of  mucus  and  an  almorimdly 
active  secretion  of  hydriR-hloric  aei<l.  The  mucus  siphoned  out 
early  in  the  murning  after  the  night's  fast  may  give  n  positive 
hydnichloric  acid  reaction.  Aeid  gastritis  is  an  early  form  of 
clironic  gastritis,  and  xn.  found  very  fretpiently  in  alcoholic  patients. 
.'\s  the  disease  progresses,  the  secretory  function  Ih-cihucs  impaired, 
with  u  resultjoil  ili-clinc  from  tlie  nonnal  amount  of  free  hydn>- 
chlonc  acid.    In  the  more  protracted  cases  then-  is  no  free  liixlro- 
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chloric  acid  at  ntl,  uml  <lie  other  constitwnts  of  tlit-  gastric  secre- 
tion are  ver>'  much  diminished  in  quantity.  The  diminiilion  of 
free  hydrochloric  acid  is  in  direct  pro]M>rtioii  to  the  intensity  of 
tlie  disease  process;  when  \'er>'  marked,  the  condition  is  desipnnted 
guhaciil  gaairitis.  Further  progress  of  tlic  disiiise  converts  tlie 
siibacjdity  into  anacidity,  a  condition  in  which  the  formation  of 
pt*l>sin  Ix-gins  to  fail.    This  pitthulugic  state  is  known  as  aiKirid 

TIh'  final  sl&ifc  of  the  disease  is  that  of  chronic  anacid  gastritis 
with  atrophy  of  the  secreting  ghinds.  The  pathologic  changes  in 
the  gastric  mucosa  are  so  great  as  to  prechide  the  possibility  of 
restitution  of  the  secretory  functions  of  the  stomach.  When  this 
stage  is  reached,  reiuiin  as  wl\  as  pepsin  and  hydrochloric  ncid 
are  abwnt.  The  term  "subacddity"  is  applied  to  cases  in  which 
free  h^-drochloric  ncid  is  decreased  and  the  total  acidity  is  le«s  than 
40  degrees;  the  secretion  of  the  ferments  may  be  norm^  (ace 
page  95). 

It  is  «  question  whetlier  gastric  anacidity  may  exist  as  an  inde- 
pendent primary  aHection  (aehylia  gastrica).  or  whether  it  is  to  be 
always  regarded  as  a  later  stage  of  chronic  gastritis  characterized 
by  atrophy  of  the  gastric  nuiciisa.  The  possibility  of  gastric 
anacidity  as  a  primarv'  affection  would  seem  to  he  as.siired  by 
cases  of  ])urely  nervous  or  functional  disturbancv.  or  by  cases  in 
which  there  is  an  inherent  ileficiencj*  in  the  secretory  function  of 
t}ie  stoniach.  The  examination  of  stomach  contents  in  such  cases 
lewaLs  an  unaltered  condition  of  the  test  meal.  The  particles  of 
bread  arc  larger  or  smaller,  depending  upon  the  thoroughness  of 
inastiention.  and  Imve  the  appearanoe  of  being  merely  moistened 
or  softened  by  the  water.  Mucus  is  not  present.  Tlic  total  acid- 
ity is  exir»-mely  low— I  to  I'l  degrees,  and  fnrquently  wm,  The 
reaction  of  the  stomach  contents  is  very  slightly  acid,  sometime* 
unphoteric  un  account  of  the  presence  of  phosphates  in  the  food. 

Verj-  often  indix-iduals  with  anacidity  or  subacidity  fed  perfectly 
Well,  or  at  least  experience  no  great  discomfort.  They  apiK-ar  well 
nourished.  Cases  have  been  obscrvvd  in  which  ga-stric  mmcidily 
luul  persisted  for  jieriods  of  twelve  to  fifteen  yeairs.  !ii  this  class 
of  esses  the  power  of  the  stomach  to  digest  protein  is  entirely 
alwcnt.  so  that  the  small  intestine  receives  all  the  protein  in  an 
UDCbanged  condition.  The  test-diet  stcx>l  is  charaetcrislic  under 
audi  conditions  (see  Chapter  IV). 

The  motor  activity  of  the  stomach  is  usually  normal.  Stagna- 
tion is  found  only  in  those  cases  in  which  there  is  hypertrophy  of 
the  muscular  ta.vers  of  the  pylorus. 

ProfiiMis, — The  prognosis  of  chronic  gastritis  is  favorable;  the 
disease  resjionds  to  treatment,  so  that  a  complete  cure  or  material 
impnivement  may  I)e  anticipated.  ItelajMes  are,  however,  likelj- 
to  oceur. 
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ACHTLIA  OASTBICA. 

"Achyliu  gnstrit-a"  is  a  term  iiitrtHiucwl  into  mt-dical  litcniture 
by  Einhnm  to  denote  absence  of  gastric  secretion.  The  stomach 
contents  roiituin  no  free  or  c-umbineil  hydmchloric  acid;  tlie  fer- 
ments arc  likewise  absent  nr  greatly  redurc<l  in  nmonnt.  Achylia 
is  a  Bijtn  of  distiirlted  function  of  the  stuiuucli  wliicli  may  accom- 
pany such  (liHcases  as  carcinoma,  severe  anemia,  or  chronic  gastric 
catarrh,  ft  may  also  occur  as  n  purely  ftinctional  disturbance 
wholly  apart  from  primary  ur(;anic  disease  of  the  stomach  or  other 
organs. 

In  achylia  gastrica  there  is  no  chymilication  of  the  gastrie  eon- 
tents;  the  aspirated  parts  of  a  test  breakfast  have  the  appearance 
of  crumbs  of  bread  in  water  (see  Chapter  11).  The  content.s  of 
the  stomach  arc  expelled  with  abnormal  rapidity,  A  test  breakfast 
may  be  emptied  into  the  duotlennm  in  a  quarter  to  half  the  nor- 
mal time  ihyiJcmiottlity).  'I"here  being  no  hydrochloric  acid,  ti>« 
pylorus  does  not  close  a.s  it  would  under  normal  conditions  (sec 
page  94). 

Achylia  gastrica  xenilU  is  a  trne  wa.sting  disease  and  is  found 
to  eimaist  of  a  senile  atrophy  of  the  gastric  mucosa.  Achylia  fol- 
lowing chronic  atrophic  gastritis  occurs  between  the  ages  of  thirtj' 
and  fifty.  In  these  cjises.  as  distinguished  from  the  eases  of  primnrj- 
achv'lia,  there  is  more  or  less  mucus  mixed  with  the  stomac  h  contents. 

AcMuThydria  hfrnonhagka  gtwtrira  is  a  condition  of  iR-hyiia  due 
to  reflex  inhibition,  characterized  pathologically  by  superficial 
ulceration  of  the  mucoids,  hj-pcremia  and  cUravasation  of  blood. 
Etiologically  it  is  often  sceondarj-  to  chronic  appcn<iiciti»,  cholt- 
cystitis,  or  pancreatitis  (see  page  427).  In  a  majority  of  eases 
diplococci  Hiid  streptococci  arc  found  in  the  gastric  mucosa.  Thoir 
l>resence  leads  us  to  lielieve  that  the  condition  may  be  of  fm-al 
origin  (see  page  :J9()).  Tlie  diagnosis  is  made  by  the  finiljng  of 
an  aehlorhydria  and  the  demonstration  of  the  presence  of  occult 
blood  (see  page  80).  The  treatment  is  the  same  as  that  of  chronic 
gastritis,  with  removal  of  the  original  cause  by  surgical  intcr\'cntinii. 

("nrcinomn  of  the  stomach  'm  preceiled  or  attended  by  achylia. 
When  achylia  occurs  after  the  age  of  forty,  the  possiiiility  of  car- 
cinoma should  be  borne  in  mind.  Every  case  of  carcinoma  of  the 
fundus  at  some  pt^ioil  of  its  existence  shows  no  other  signs,  sub- 
jective or  objective,  than  those  of  chronic  gastritis  and  achylia 
gastriea. 

In  cases  of  chronic  cliolelithiasts,  and  particularly  pancreatic 
iilTi-ctions,  the  possibility  of  iU'hylia  ga.ttrica  being  the  cause  should 
not  lie  overlookcil;  nor  should  we  forget  the  fre(|uent  eliologie 
role  of  this  gaMrK-  condition  in  intermittent  intestinal  catarrhs 
(colitis,  gastrogcnic  <iiaiThea)  contituiing  for  <lo>'s  or  weeks  and 
alternating  with  normal  evacuation  or  with  constipatiuu, 
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Etiology.— Thi'  ftiolog>'  of  achylta  gastrini  is  still  iiricxplaitniJ. 
Frftni  clinical  observation  it  wouM  seem  thnt  tlie  internal  sern-tions 
are  in  some  way  invob'cd.  Tiicii.  ugaiii.  the  quick  return  to  nornnil 
ric  secretion  after  an  appendeotomy  f(»r  chrctnic  appendicitis 
iatcd  witli  Dchyiia  gastricu  would  suggest  an  impingement 
oa  the  nerve  tcrminalH,  with  reflex  inhibition  of  gastric  secretion. 
,  Often  pAtient-4  do  not  consult  a  physician  until  the  onset  of  a 
adarj-  diarrhea  or  pancreatic  insufficiency .  They  may  give  a 
personal  history  of  no  previous  sjinptoras.  Even  the  diarrhea 
(s*c  Chapter  XXXVIll)  may  have  existeil  for  years  without 
pausing  any  special  complaint,  being  a  deuteropathic  manifesta- 
tion of  increased  decomposition  and  deficient  chymification  of  the 
ingeiited  food. 

Achylia  gastrica  is  a]wa>-s  present  in  pernicious  anemia,  both 
conditions  being  probably  duo  to  total  atrophy  of  the  gastro- 
intestinal mucosa,  which  permits  the  blood  to  form  hemolysins 
that  result  in  blood  degeneration. 

Congenital  achylia  gastrica  is  caused  by  a  dcfccti\'c  primary 
de\'clopmcnt  of  the  gastric  muco^ia,  while  atrophy  is  alwaj's  the 
result  of  itiflamtimtloii.  Achylia  gastrica  often  occuis  at  as  early 
ft  period  as  chiiilhi«)d,  when  a  preceding  chronic  gastritis  can  he 
cxeludeti  and  gastric  symptoms  have  never  uuinifestetl  them- 
5el\-es.  These  children  are  taken  to  the  ph>-sician  on  account  of 
^defcctiw  physical  dcv'clopmcnt,  debility,  anemia,  anorexia,  and 
'occasional  diarrhea.  Adults  witJi  periodically  intermittent  diar- 
rhea have  often  sulTered  since  childhood.  They  remain  emuciutc<I 
for  life,  despite  all  kinds  of  treatment,  even  hj^pcralimcntation. 
After  a  period  of  well-being  their  metabolism  is  disturl>ed  by  slight 
dictar}'  errors,  overexertion,  or  cxcitcmeut,  leading  to  diarrhea 
with  its  debilitating  sequelie. 

Thb  condition  is  often  found  as  a  family  affection,  most  of 
the  Htiffereis  having  a  pronounced  neurasthenic  appearance.  They 
differ,  however,  from  ordinary  neurasthenic  patients  by  the  nnacid 
condition  of  their  stomach  contents  and  by  other  s.vmptoms  of 
adtylia  gastrica.  A  marke«l  feature  in  neurotic  patients  is  the 
fact  that  achylia  suddenly  occurs  and  then  again  disappears  (hct- 
en-ichylia);  this  is  explained  by  the  supposition  of  a  tempornrily 
exhausted  function  of  the  gastric  mucosa.  I'Vom  this  considera- 
tion it  follow!)  that  not  every  rase  of  achylia  gastrica  implies  an 
ildvuiced,  incurable  ulTcction  of  the  glands.  Denrngemcnt  of  the 
vegetative  nervous  s>*stem  may  he  the  cause  of  the  achylia  (see 
page  3K7). 

PatholoKf. — The  mucous  membrane  has  becii  for  the  most  part 
normal  in  many  ca.tes  examined,  while  in  aome  rases  the  gastric 
glitttds  wen-  found  to  hv  atrophied. 

Symptoms.  ■  The  clinical  s\inptoms  of  achylia  gastrica  resemble 
of  chronic  gastritis;  lo»»  of  appetite,  nausea,  vomiting,  alight 
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pains,  and  eructations.     In  many  in^tan«-s  the  patient  feels  well, 
Rnd  the  exiatence  iif  the  diH^sstr  is  iliscov^re*!  by  accidpnt. 

Acbylia   gastrica  may  be  unuiarktxl  by  tlie   prej«enfc  of  any 
distreftsing  sjinptoms,   or,  if  such  s\ii:i|)toiiui  arc   present,   they 
may  bv   whully   tiun-churuL'teristic   uf  the   pathologie  condition. 
The  Bjinptoms  usually  eonsist  of  diminished  desire  for  food,  pres-j 
sure,  fuhiess  in  tlic  stomncli,  dist'omfnrt  after  enting,  or  eructations. ' 
There  is  often  an  acceleration   of  the  motility  of  the  stomach, 
said  to  \k  due  to  the  absence  of  hydrodiloric  aiid;  hydnx-hloric 
acid,  if  present,  would  cause  a  periodic  closure  of  the  pylorus. 
The  food  passes  with  more  tiian  normal  rapidity  intu  the  small  J 
intestine.     Patients  with  acliylia  fjastrica   may   maintain   a   fair' 
state  of  health  so  Iour  as  the  small  intestine  is  functionally  active. 
Should  intestinal  di^^stion,  however,  lieewiie  impaired,  the  result 
would  be  a  diarrhea  (gastrogenic),  causing  marked  emaciation  or 
even  endangt-ring  life.     (See  Chapter  XXWIII.) 

Cases  dt^cribiil  as  secondary  achy  ha  are  sometimes  found 
sceompan>'ing  such  diseases  as  diabetes,  tiihereiilosis,  cirrhosis  of 
the  liver,  rardiac  disease,  mid  arteriosclerosis  of  the  abdominal 
vessels.  Then  there  is  that  form  of  aehylia  which  aecom])Hii)ps 
grave  eases  of  anemia,  ix-niieious  anemia,  and  the  anemia  due  to, 
the  Rolhrineepiialus  latu.'v.  The  relation  lielween  acliylia  and  these  ' 
patholopc  Li>nditions  is  not  clear.  The  t«st-dict  sttml  findings  are 
important  (see  page  131). 

TREATMENT  OF  CHRONIC  GASTRITIS  AND  ACHTLU 
O&STRICA. 

Chronic  gastritis  and  aehylia  gastrica  have  as  a  common  mani- 
festation a  per\'ersion  of  gastric  secretion  which  consists  for  the 
most  part  of  a  diminution  in  activity  of  the  secri'tor>'  function. 
This  conmifin  functional  derangement  renders  it  advantageous  lo 
discuss  the  treatment  of  the  two  conditions  together. 

.Since  rejieated  attacks  of  simple  acute  gastritis  may  result  in 
the  development  of  chronic  gastritis,  it  is  important  tliat  the 
patient  avoid  any  excesses  or  practices  which  predispose  tn  the 
nttaeks.  The  fo»Kl,  neither  too  hot  nor  extremely  voU\.  and  not 
highly  spiced,  should  be  masticated  thoroughly,  and  the  patient 
shouki  avoid  overindulgence  in  alcohol  and  tobacto.  The  mouth 
and  teeth  nmsi  be  kept  in  good  condition.  Slow  eating  followed 
by  rest,  exercise  in  the  (ii>en  air,  sleeping  with  the  windows  ojK-n, 
and  cold  salt-water  sponging  at  night  followed  by  a  brisk  rub,  are 
excellent  by  way  of  prophylaxis. 

Di»t. — The  regulation  of  diet  is  perhaps  the  most  imimrtant 
factor  in  the  treatment  of  conditions  marked  by  sul)acidity  or 
anaeidity,  since  a  restoration  of  the  secretory  functions  of  the 
Stomach  to  aomial  is  90u«?lime»  impossible. 
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The  power  to  digost  protein  is  cither  urewtlj'  iiiipiiiretl  or  alto- 
grtlier  utiseiit.  The  dittestion  «f  carboliyil rates  in  the  stomiieh 
wniild  be  satif-fat-tor^'  were  it  not  for  the  cvllulow  cnvclopinjt 
tJie  slarvh  praniile;  hut  proteo!>*sis  must  be  carried  on  for  tlie  most 
pari  or  altogrtlicr  by  the  »iiall  intestine.  The  unusual  demand 
made  upon  the  small  intestine  will  sooner  or  later  resiih  in  iinpiur- 
ment  of  its  function.  It  is  seen,  then,  that  rational  treatment 
must  l>e  (hrected  to^'ard  protertinR  the  stomaeh  and  snuill  iiites* 
tine.  A  tliet  ricit  in  eartwhj'drate,  with  n  iniuiinuiii  oF  protein, 
is  indicated.  The  indi^idual  tastes  of  patJent.s  should  not,  how- 
ever, be  ignored.  Some  patients  object  to  a  monotonous  diet. 
To  avoid  aversion  certain  concessions  may  he  granted,  hut  all 
fcKMl  should  be  tender  and  susceptible  of  thorough  mastication. 
In  chronic  gastritis  spiced  foods  may  be  permitted,  owing  to  their 
stimulating  iuflueucr  upon  the  appetite.  A  reduction  of  the 
(■hlorin  supply  to  the  lwj<ly  induces  a  decrease  in  the  quantity'  nnil 
acidity  of  the  gastric  jniir.  The  fciving  of  sodium  eldorid  with 
food  under  such  conditions  assists  in  remedyiuR  the  decrease  of 
hydrochloric  acid  in  the  gti^tric  juice.  In  spite  of  apparent  restric- 
tion, the  <hoice  at  ajijiropriatc  articles  of  diet  may  l>e  sutiiciently 
varied.  'Ilie  patient  iniij'  Ik-  alIowe<l  all  the  tetider  meats,  such 
US  fowl,  brain,  or  lean  (ish.  Meat  should  lie  thoroughly  ronsted 
or  bmlctl :  but  raw.  pickled,  or  srnokcd  meats  and  salted  fish  should 
be  avoided.  The  ilaily  quantity  of  meat  sliould  not  excei-d  LV) 
grams  (5  ounces),  and  in  severe  eases  not  more  than  lIKt  grams 
(3  ounces)  should  he  taken  rluring  the  day.  Meat  may  l»e  repU<vd 
by  eggs,  soft-boiled  or  in  the  form  of  egg  soups  or  light  omelet.^. 
Milk  is,  as  a  nile,  well  borne,  and  is  strongly  reeommended;  it 
may  Ix-  employed  as  a  vehicle  for  somatosi-  or  iilasinon,  and  its 
digR!.libilily  nuiy  lie  further  increased  by  the  ud<lition  of  {>egnin. 
Fats  in  the  form  of  butter  and  cn-ain  are  permitted  this  class  of 
patients.  \>get«blea  may  l»e  prescribed  in  the  fonn  of  thick 
strained  soups  (rice,  tapioca,  sago,  peas,  lentils);  and  mashed 
potatoes  in  moderate  <|Ufintitie.s  are  penni-ssihle.  Biscuits,  zwie- 
back, toast,  stale  white  bread,  which  can  be  broken  up  fine  in 
the  titouth  or  softenetl  by  Win);;  dipjKHl  into  lluids,  are  indicated. 
Such  condiments  as  salt,  pepper  and  mustan)  have  a  stimulating 
effect,  though  they  will  not  bring  back  the  (tastrie  secretion.  The 
meat  extracts  have  a  similar  action.  I'ure  water  or  weak  lemon- 
ade i>  the  most  satisfactory  l»e\-era(5e  for  alhiying  the  thirst,  and 
is  Iwst  taken  during  the  inten'als  between  meals.  Carbonated 
waters  are  also  good. 

Gastric  motility  is  usnallj-  normal  in  chronic  gastritis.  When, 
however,  there  is  any  disturbance  in  motility,  it  may  Im*  overcome 
by  making  the  meal.'*  small  and  frec|uent,  thus  avoiding  the  over- 
diiiteution  of  the  stomach  which  large  meals  are  apt  to  induce. 
mie  quantity  of  li(iuids  should  l»e  restrided,  inasmuch  as  they 
tend  tu  pruduiT  hyperdistcntion. 
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EnTiItt's  diet  for  dironic  frastritis  ih  as  follows: 

S  A.W.     ISO  to  200  Gm.  loa  (I  cu])).  wilh  7S  hi  100  Gu.  p  v».I  sUle  white 

brend.  UmM  or  iwifliack. 
10  AJi.     SO  Gm.  |2  i>u.|  white  hrmH,  tO  Gm.  butter,  50  Gm.  (3  on.l  oold 

tQfiat  or  ham,  ano-thinl  liter  (1  idMa]  of  miUt. 
2  p.ii.     ISO  to  200  Gm.  {l  dui>)  wat^r,  oiilk,  ur  bouiUon  of  the  wliite  meats, 
100  to  12A  Gn).  [3  tn  4  oh.]  meal  or  G«h,  fiO  to  100  Gm.  |about 
3  ox*  I  vcKetablM.  80  Gm.  stewed  fruit  (one  "helping"]. 
4  to  ji  rji.     Uni^fourtJi  to  omytiiird  titer  |1  gluti)  of  wann  milk  {occiuiionally 

mixed  with  coco«  or  coffee), 
7  to  8  p.u.     300  Gm.  |1  cup]  soup  or  pap,  SO  Om.  13  om.)  white  bread,  10  Gm. 

butt«r. 
OocunonaJly  at  10  p.m.    00  Gm.  (2  omJ  white  brtwl  (biscuits  or  rwieback),  one 
cup  of  lea. 

The  flistriljiition  of  meals  ahoiiW  confonit  as  iieftrly  as  ])08sib!e 
(o  the  custom  of  the  community  in  which  the  patient  lives.  In 
onier  to  pennit  tlie  patient  to  have  a  ^reat^r  variety  of  f<MMl.  it  is 
best  not  to  point  out  a  few  articles  lie  slioiild  cat,  but  to  mention 
only  these  he  should  avoid.  Forbid  meat  with  very  tougb  filrers, 
meat  from  too  old  animals,  too  fresh  meat  (right  after  slaughtering), 
and  meat  that  eoiitains  too  much  fut  (like  pork);  forbid  sausages, 
lobster,  salmon,  cliickcii  salad,  mayonnaise,  cucumbers,  pickles, 
cabbance,  and  stronj:  alcoholic  drink*. 

The  gastric  secTetion  jK-rsists  to  a  slight  degree  in  chronic  atro- 
phic ga.stritis  and  in  tlic  aevere  forms  of  chronic  ga-stritis  where  the 
mucous  membrane  has  undergone  structural  or  atrophic  change, 
though  the  quantity  uf  hydrochloric  acid  secreted  may  be  very 
small.  Patients  may  be  allowed  meat,  very  finely  divided,  .\n 
effort  should  W'  made  to  Increase  the  secretory  powers  uf  the 
stomach  by  presrribing  a  dietary  adapted  to  this  purpose.  Meat 
exlratlivc*,  eundiments,  bouillon  and  extract  of  beef  are  recom- 
mended. The  mode  of  preparation  and  of  serving  the  food,  if 
Bttrartive,  will  have  a  stiinuluUng  aetion  on  tiie  gastric  finictions. 
The  supply  of  Ijc^eragcs  shoukl  be  limited,  especially  during  the 
meal,  in  order  to  avoid  a  furilier  dilution  of  the  gastric  ferments 
which  are  present  only  in  small  quantities. 


DiBT  List  (Boas). 

CdortM, 

7a.ii.     200Gm.raill[  with  40  Gm.  cocoa  and  30  Gm.suftar    .     .  403.0 

SO  Gm.  biecuita  or  xwiobaek •.     ,  187.0 

10  A.M.      50  Gro.  white  bread,  ^0  (im.  butter 343.0 

One  egg  or  SO  Gm.  minced  bam 100.0 

1  eM.     Sou[)  (30  Gm.  tapioca.  10  Gm.  butter) 362.6 

One  enc,  100  Gm.  nocKllcs  i>r  gipinacb,  lOfl  Gni.  bean  purAe, 

100  Gm.  carrots,  50  Gm.  mnxhcd  poMlow    ....  282.0 
100  Gm.  breiut  of  vuuiiii;  cliiukeu,  wai  nutlet,  or  veal 

(ulenmnj),  or  lOfl  Om.  wjuab,  ^ome  nr  Gah    ....  106,4 

lOU  Gm.  rice  omelet,  or  omelet  with  liam 288.0 

4  fM.     100  Gill,  milk  wiUi  teia,  20  Gm.  Hugar 147,5 

2.'i  Gra.  hiwTulla      , BS.5 

8  r.w.       SO  Gro.  white  bmiil.  30  Gin.  butt«r 343,(1 

50  Gm.  minced  meiLt 69.6 

Total  calories ' 3764.6 
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Kedtelsal  Treatment.  HyiinirhUirle  Add.—ln  the  treatment  of 
chronic  Knstritis,  mfdicamtnts  oocupy  u  scc-uiidnry  piace  cwiu* 
pared  witli  diet  aiid  Iiyjtiene.  0/  the  drug  agents,  hydrocliloric 
add  is  most  important  antl  most  frtqui-ntly  cmpIoytMl,  tlie  object 
of  its  nse  being  tf>  supplement  the  deficiency  of  the  gastric  juice 
(see  page  258).  In  ull  cases  characterized  by  a  dimhiutiun  or 
ahwnce  of  hydrochloric  arid,  dihite  hydrochloric  acid  should  be 
aduiiiiistered  in  large  doses,  40  to  60  drops,  tltrec  times  a  day. 
The  Iwst  way  to  give  bydn>ehloric  acid  is  to  add  one  tcaspoonful 
of  the  dilute  add  to  ii  glasaful  of  water,  to  Ik-  taken  three  times 
a  day,  half  an  hour  after  meals  not  the  whole  glass  at  one  lime, 
but  in  tJiree  portions  at  intervals  of  one-quarter  to  one-hulf  hour. 
Pepsin  is  frequently  gi\-en  in  combination  with  hydrochloric  add, 
0.06  (Jm,  (1  grain)  three  times  a  day;  it  assists  in  the  process  of 
proteolysis  by  catalysis,  that  is,  without  itself  becoming  used  up 
or  diminished  in  quantity  (sec  page  258). 

Papain  and  papayotin  possess  distinct  proteolytic  properties  and 
are  active  in  neutral,  we^tUy  acid  or  even  alkaline  solutions.  Papa- 
yotin peptonizes  protein  foods.  These  ferments  are  indiiated  in 
deficient  priiIeolysi.s  with  absence  of  hydrochloric  acid,  in  achylia 

Kilrica.and  in  gastritis  accompuniod  by  subacidity  or  anaddity. 
payotin  and  papain  are  contra-indicated  in  ulcer  and  io  bypcr- 
adidity.    The  dose  is  0.3  to  I  Gm.  (5  to  15  grains)  after  meals. 

Panereaiin. — Favorable  results  from  the  administration  of  pan- 
erettin  in  eases  of  achylia  gastrica,  subacid  and  anacid  gastritis, 
and  gastric  carcinoma,  are  often  attained.  Pancreatin  is  best 
administered  in  doses  of  1  to  2  Gm.  (15  to  30  grains)  in  combination 
with  sodium  bicarbonate,  since  it  is  active  only  in  a  neutral  or 
weakly  alkaline  medium.  The  preparation  should  be  taken  a 
quarter  of  an  hour  after  eating.  The  indication  for  pancreatin 
in  an  anacid  stomach  consists  in  the  fact  that  intestinal  digestion 
is  thus  permitted  to  l>egin  even  before  the  ingested  food  pusses 
into  the  intestine  (see  page  262). 

Slomacliic/i. — We  have  a  niimlx-r  of  drugs  which  possess  the 
property  of  stimulating  the  appetite,  and  otliers  whicJi  stimulate 
the  secretory  and  motor  functions  of  the  stomach.  Our  knowl- 
edge of  the  action  of  this  class  of  drugs  is  largely  empirical.  L«ss 
of  appetite  i.s  an  indication  for  the  administration  of  stomachics, 
or  bitters,  as  they  are  called  (sec  page  266). 

The  administration  of  the  so-called  bitter  tonics,  gentian,  con- 
durango,  quassia,  and  nux  vomica,  has  been  found  vcr>'  helpful 
in  chronic  gastritis.  The  fluidextract  of  condurongo,  calumha  or 
quassia  is  to  be  taken  in  20-drop  doses  three  times  a  day.  Tine* 
lure  ol  nux  vomica  may  be  prescrilif<l  in  10-<Irop  doses  three  times 
a  day,  either  alone  or  in  combination  with  the  drugs  mentioned. 
These  drugs  are  best  given  a  quarter  of  an  hour  before  meals, 
tn  a  little  water.  Their  physiologic  action  is  not  well  mxlcrstood. 
The  favorable  elTect  of  the  so-cidled  bitter  tonics  or  stomachics 
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is  due  to  thoir  petruliar  ta.'tn-  rather  tlmn  to  any  direft  influenre 
on  the  ga.'tUii'  luucuiis  niviubruiii.-.  Thv  iictioii  of  thi.'  Iiittcnt  lR-|;iii» 
with  the  sense  of  taste,  hefore  the  medicine  acttially  rearhes  the 
stomach. 

'I'he  fulloning  \s  a  useful  combination  of  hydrochloric  acid  with 
the  bitters: 

GiB:  or  C*. 
If— Tinclune  budIs  vomies      ....       I2j0 
Tuic'tunBoinchonscognpoMte     .     .       t6  0 
Acidi  hvilri>chli)rlci  diluii  ....       160 
AquffiOi-HtiUutH-      .     .     .      ci.s.Btl     120|0 
Misoe. 
Sig.— Olio  or  two  (ciupoondilp  in  w»lvr  ano-quArt«r  hour  before  iDuJi. 

Orexin  is  wiid  to  posst-w  thv  property  of  iiiducitig  hunger.  It  is 
a  stoniaehic  (sec  page  2*17),  but  acts  as  an  irritant  to  the  gastric 
mucosa;  it  would  therefore  he  contra -indientttl  in  irritable  con- 
ditions of  the  stuinach.  The  tannate  of  the  same  base  is  elaimctl 
to  lie  leas  irritating  Ihitn  the  origiiinl  priHlact.  The  adult  dose  is 
0.3  to  I  Gm.  (■')  to  I.")  grains)  in  capsule,  with  a  glass  of  water,  one 
or  two  hours  before  meal.'i. 

('reoM>te  has  also  been  placitl  unumg  the  stomach ic;<.  It  eau.ses 
energetic  peristalsis  and  slightly  increa.Hes  the  secretion,  Jt  is 
especially  useful  in  the  gastritis  of  tubereulosi». 


Uiii.arOB. 


B— Crtiosoli 12 

TiiiirtURC  pmliiuiR 20 

Villi  ncrirl 800 

Alcahuliii 200 

MisOT. 

8ig. — Trnspoonfiil  bcfom  mtiftU. 


5>ij 

CKaa 
3vJj 


Resorcinol  has  a  stimulating  effect  on  the  appetite,  as  has  been 
demonstrated  by  clinieal  experience.  It  is  best  taken  in  solution, 
either  pure  or  eunil>ineil  with  other  bitters: 


On.  oi  Cs. 

11)  0 

Sw 

4  0 

3) 

J^Fluidextmoti  condiimnKo  . 

Itooroinolw 

Miaoe. 

8ig. — Thirty  drniw  four  timrji  n  (Ia/. 

Nausea  and  vomiting  may  be  controlled  by  administering  ccriiun 
oxalate,  fl,0()'»  to  ll.H"2.'>  Gm.  (1  to  5  grains),  alone  or  in  combination 
with  bismuth  suhnitrate  or  sodium  bicarbonate,  or  by  the  metboda 
mentionerl  under  Acute  Gastritis, 

The  silver  salts  arc  of  great  value  in  chronic  gastritis  (see  page 
267). 

Fermentiition  may  be  eheeki-d  by  the  use  of  antiseptic  agents, 
to  which  a  carminative  may  be  added  in  cases  of  flatulence.  Hy- 
drochloric acid  alone  may  be  sufficient;  if  not,  some  antiseptic 
must  be  employed,  such  as  resorcinol,  sneeharin,  salicylic  acid, 
salicylate  of  bismuth,  meiitbul,  thymol,  benzol.     These  drugs  are 
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best  given  before  meals,  either  alone  or  in  combination  with  other 
medicaments. 

Om.  or  Ce. 

If— Bieiuulbi  Bitiicylutis 2010 

ItaiciTcuiolui 4|0 

AcitU  aoetybaliryllcl, 

SftkiUa U        2|0 

MlMc  Dl  rt.  |nllv. 

Silt. — One-lhird  tea^poonful  three  times  daily. 

Udi.  or  Ca. 
B— ThymobB, 

Reaurcinolis U        0|7& 

Misce  el  ft.  r».\K.  no.  xx. 

Sig.— One  or  (wo  capiiulM  before  mcAb). 

Om.  or  Co, 


3if 

Si 

See 


p.  XIJ 


B — Mentholis 10  Rr.  xv 

Alrobolis 30  0  3v 

Syrupi 300  Sj 

Miaee. 

Sif. — One  teaspoon rul  every  hour  until  relieved.' 

Treaunent  by  O&sthc  LavftgA.—Ga.Htric-  lavage  Ls  indicated  in 
cases  of  dironic  gastritis  in  which  there  is  mucus  secretion,  dis- 
turbance in  motility,  or  fermentation.  Miicu.i  should  be  removed 
by  luvugt.-  ill  the  varly  mortiinc  when  the  stunmch  is  empty.  It  19 
well  to  elevate  the  irrigator  and  thus  allow  the  water  to  enter  the 
stunmch  with  u  certain  amount  of  force.  In  order  to  avoid  ovei^ 
distention,  not  more  than  ciRht  ounces  of  water  should  be  used 
at  one  time.  Tlie  frequency  with  which  gastric  lavage  should  be 
practiced  must  be  determined  by  the  amount  of  mu<:us  in  the 
stomach  content.'*,  the  adetjunoy  of  response  to  diet  and  treat- 
ment, and  the  manner  in  which  the  patients  bear  the  woshing-out 
process.  No  fixed  schedule  can  he  laid  <lown.  Too  frequent 
lavage  is  liable  to  do  more  harm  than  gwHl.  It  may  be  well  to 
give  treatments  once  daily  for  a  week,  and  thereafter  two  or  three 
a  week,  «h>u  lesHtminfi;  the  frei|uency. 

Mucus-iiissolving  drugs  may  be  added  to  the  water  after  uU 
food  particles  have  been  removed.  Alkalis  which  dis,*K)lve  mucus 
lire:  Solution  of  common  salt  (1  per  rent.);  lime-water  (5  tea* 
spoonfuls  to  1  liter  of  water);  so<lium  bicarbonate  (1  per  cent,); 
Kleiner's  cumpouud  (a  mixture  of  stHlium  chlnrid  and  yiNlium  cfir- 
bonate  in  the  proportion  of  ;;  to  1),  a  hejipiiif;  teaspoonful  to  2  or 
3  liters  ((luarts)  of  water. 

At  the  termination  of  lavage  distilled  water  should  be  employed 
to  clear  the  stomach,  and  a  weak  solution  of  silver  nitrate  (0.1 
to  0.2  (>m.  to  30  Cc. — 2  to  3  grains  to  the  ounce)  inlroductti 
throuffh  the  tube  and  allowed  to  How  out  again.  Although 
unpleii&iint  in  odor,  there  is  no  agent  that  excels  ichthyol  (1  per 
cent.)  water  as  a  lavement.  Combined  with  rcsorcinol  it  seems 
to  exert  a  regenerating  elTect  upon  epithelia,  and  is  an  excellent 
antiseptic.  If  fermentation  be  found  in  the  stomach  eontctits,  a 
weak  solution  of  salicylic  acid  may  be  employed  as  a  wash,  or  a 
solution  (0.1  Gm.  to  500  Cc — 2  gruins  to  the  pint)  of  potas&ium 
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permanganate.  In  cases  of  disturbed  gastric  motility  lavage  vnth 
lukewarm  water  sliuukl  be  piTfoniKtl  in  th«  evening,  before  the 
eveiiiug  mi?a!,  with  the  patient  recumbent.    (SeeChaptcr  IX.) 

Treatment  with  Mineral  Water*.— Waters  from  the  springs  of 
Saratoga,  CcFigrcas  and  Kifistngcn  arc  partk-ularlv  useful  in  these) 
gastric  nlTections.    They  ^hoiiM  be  taken  in  small  floscs  on  an 
empty  8toinach.    The  anificial  water*  may  be  employed  when  it 
is  not  convenient  to  visit  the  \'ariou.s  resorts. 

Gootl  rej*ults  are  often  obtained  from  the  use  of  stKlium  chlorid 
waters  iu  subacid  chronic  gastritis  and  anadd  gastritis  with  func- 
tionally active  mucous  membrane.  The  increase  in  gastric  secretion 
is  fretiuentiy  so  marked  as  to  result  iti  a  <ic(ide<l  improvement  and 
ii melioration  of  sjTiiptoms  after  only  a  few  weeks'  treatment. 

Mineral  water  cures  are  also  indiealixl  in  those  cuMes  of  chronic 
gastritis  with  normal  acidity  in  which  the  patients  complain  of 
much  (Ibcomfort,  and  in  which  large  quantities  of  mueus  are 
secrctwi.  These  cases  arc  best  treated  by  springs  similar  to 
Carlsbad. 

To  avoid  the  iuhibitor>-  action  of  the  Carlsbad  waters  on  gastric 
secretion,  large  doses  {5(10  to  6l)()  Cc.)  should  not  be  prescribed 
for  «  period  longer  than  two  weeks,  nor  smaller  doses  (2lHl  to  :i(Xl 
Cc.)  for  more  than  three  or  four  weeks.  Carlsbad  water  shouhl 
be  takeji  warm,  in  the  moriiitig,  on  the  fasting  stomach,  slowly, 
and  in  interruptetl  doses. 

Physical  Traatment-:— Ixical  applications  of  heat,  dry  and  moist, 
are  often  of  value  in  allaying  pressure  and  pain.  Compresses, 
thermophores,  or  l^iter's  stomach  application  (the  moist  trunk 
packing),  overnight,  are  recommendetl.  The  Priessnilz  bandage 
is  also  very  valuable  (see  page  250).  llie  Scotch  douche  is  indi- 
cated in  the  conditions  described  when  they  are  complicated  with 
atony. 

Massage  should  be  adopted  in  cases  not  complicated  with  pyloric 
ste'uosis,  stagnation,  or  fermentation.  Simple  atony  is  not  a  con- 
tra-inilication,  but  gastric  pain  is.  As  described  in  the  chapter 
on  Maasage,  this  manipulation  should  be  performed  when  the 
stomach  is  empty.  1'he  purpose  of  massage  is  to  improve  the 
muscb  tonicity  and  the  eireuhitioii  of  the  blood.  Massage  in 
connection  with  the  u.'se  of  medicinal  agents  is  useful  in  some  con- 
ditions; the  drugs  are  the  simple  bitters,  as  in  the  lavage  process. 

In  chronic  gastritis  with  atony,  electric  treatment  is  indicated — 
the  extraventricular  faradic  current.  If  there  is  marked  gastralgia, 
intra  vent  rifular  galvanization  may  he  employed  (sec  Chapter  X). 

When  chronic  gastric  catarrh  can  be  definitely  traced  to  con- 
gestive conditions  related  to  the  portal  system,  or  to  diseases  of 
the  liver,  heart,  or  lungs,  in  which  the  stomach  .shares  in  the  portal 
engorgement,  treatment  of  such  conditions  is  espe(.'ially  indicated. 
When  chronic  gastritis  js  seronflary  to  otiier  clironie  dis 
these  must  receive  appropriate  treatment. 


CHAPTEU  XXIV. 

MCrrOK  INSUFFICIENCT. 

Atont  (Mtasthenu)  ;  Dilatation  (Ischochtkia,  Gastrectabib); 
Pyloric  Stenohis;  Acute  Dilatation  of  the  Stom.\cii. 

At  one  time  the  opinion  prevailed  among  gastrocutorologjsts 
that  abnormality  in  siiie  or  position  of  the  stomach  was  largely 
ivsponsibk*  for  motor  distiirbiiiK-es,  It  has  betii  found,  however, 
that  RTcatly  dilated  and  ptotir  stomachs  do  not  of  necessity  cause 
any  distil rbanti^  of  fum-tion.  Dilatation  of  the  stomach  assumes 
a  pathologic:  importance  only  when  it  interferes  with  evacuation 
of  the  gastric  contents  into  the  inte^ine.  The  stomach  In  health 
should  empty  itwlf  of  a  small  meal  (test  breakfast)  within  an 
hour  and  a  half,  of  a  large  meal  (test  dinner)  in  seven  hours.  The 
emptying  process  is,  as  a  rule,  acomplishcd  within  thufic  limits  by 
either  atonic  or  normal  stomachs.  In  stomachs  of  both  normal 
and  abnormal  dimensions  the  emptying  period  may  be  patho 
logieally  altered. 

Uusenbach  introduetd  the  term  "motor  insufficiency"  to  desie- 
nate  motor  <listurbanees  of  the  stomach.  This  term  is  now  in 
general  use.  Motor  disturbances  are  classified  as  motor  insuffi- 
ciency of  the  first  and  second  depves. 


MOTOR  INSUFnCIENCT  OF  THE  HRST  DEGREE  (ATOMT). 

In  motor  insufficiency  of  the  first  degree  the  evacuation,  though 
comidete,  is  retarded. 

Etiolo^r- — Motor  in,suffieiency  of  the  first  degree  is  contingent 
upon  a  primary  relaxation  of  the  muscular  wall  of  the  stomach 
(myastht-nia,  atony).  Huch  muscular  rela.\ation  may  result  from 
irregular  modes  of  living — tlic  frequent  overloading  of  the  stomach 
with  food  or  distending  it  with  fluids;  the  prulongnl  use  of  narcotic 
<trugs  (anodynes) ;  or  excessive  indulgence  in  tobacco.  Idiopattiic 
and  hereditary  mya.sthenias  have  been  observed.  Motor  insuffi- 
ciency of  the  fiist  degree  may  result  from  acute  or  chronic  diseases, 
grave  anemiat,  infeclions,  loss  of  blood,  or  childbirth.  Diseases 
of  the  digestive  organs,  as  gastroentcroptosis,  chronic  gastritis, 
ner\'ous  dyspepsia,  chronic  intestinal  catarrh,  chronic  cnn.itipation, 
portal  congestion,  or  cholelithiasis,  may  give  rise  to  primnrj-  atony. 

Motor  in.sufficiency  of  the  second  degree  (dilnlation)  is  due  to 
obatniction  of  the  pyloric  exit,  and  is  hypi-rtonic  rathw  than  atonic, 
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the  KOi^^Hc  walls  lieing  hj-pcrtropliiwl  frum  tin*  peristaltic  mnve- 
meiits  of  till-  stomach  in  its  pi-rsiMtcnt  efforts  to  empty  itself. 
H>-p<'rtrni)liy  of  tlie  pylorus  maj'  result  from  chronic  ^nstrilis, 
cioatrizutiou  of  ukt-rs,  sliRht  torsion  fnun  Rastroptosis.  perigastric 
adhe-sions  and  epigastric  hernias,  hypersecretion  with  frequent 
p.\litr(isptu''in,  or  rcpeatcil  injuries  in  the  region  of  the  stoinnch. 
The  hypertrophic  changes  in  tlie  pylorus  in  such  cases  arc  slowly 
progressive.  'I'hesc  ciises,  as  u  rulf,  pass  from  mechanical  motor 
insulliciency  of  the  fiisl  degree  to  motor  insufficiency  of  the  second 
degree. 

SymptoinB.--In  motor  in.-vufficicncj-  of  the  fir^l  tleRree  (atony) 
great  discomfort  may  l>e  experieiiceii  on  the  ingestion  of  food; 
the  pressure  sviiiptums  and  feeling  of  fulness  may  persist  (or  several 
hours,  or  in  severe  cjtsea  as  long  as  there  is  food  in  the  stomach. 
Patients  are  apt  to  be  aiuioyetl  by  eructations,  with  pyrosis,  when 
hyperacidity  is  present.  The  so-culled  "stomach  dizziness"  is 
aometimes  expericiiecxl  in  gastric  atony  complicated  with  coii- 
stipution.  Patients  may  complain  of  many  s>inptomH  of  neur- 
asthenia, such  w^  fuhie^^  in  the  head,  headache,  palpitation  of  the 
heart,  backiichc.  or  hj-pcrsensitiveness  on  mental  or  ph.racal  effort. 
'ITic  physician  sliould  endeavor  to  differentiate  clearly  Ixrtween 
motor  insufficiency  of  the  first  degree  (atony)  and  motor  insuffi- 
ciency of  the  aeeoiid  degree  (dilatation)  induced  directly  by  pyloric 
gnosis. 

Diapioais. — (lastroptosis  and  atony  occur  frequently  in  the 
same  individuul.  (iastroptosis  may  sometimes  be  diagnosticated 
by  insiMTtion  when  the  abdominal  walls  are  thin  and  relaxed  and 
the  stomach  is  in  a  condition  of  peristaltic  movuncnt.  Permanent 
and  absolute  <li]atation  of  the  stomach  does  not  occur  in  primary 
atoiij'.  The  atonic  muscles  may,  however,  be  so  greatly  distentlwl 
by  the  pressure  nf  foo<l  as  to  constitute  a  condition  of  transient 
dilatation  of  the  stomach.  Should  a  person  with  a  nuruiul  mus- 
culature drink  a  sufficient  quantity  of  water,  the  inferior  border 
of  the  stomach  maj'  desi'enil  to  the  level  of  the  umbilicus,  as  shown 
by  the  area  of  gastric  dulness.  The  atonic  stomach,  on  the  other 
hand,  niny  be  so  disteiKled  by  fluids  jis  to  throw  the  lower  border 
below  the  umbilicus.  Splashing  sounds  elicited  when  the  stomach 
should  be  empty  go  to  confirm  a  iliagnosis  of  atony.  The  stomach 
in  a  condition  of  stony  contains  food  remnants  six  or  seven  hours 
after  the  ingestion  of  a  test  dinner.  It,  however,  empties  itself 
completely  during  the  night,  after  a  test  supper.  One  hour  and 
a  half  after  a  te.st  breakfast  the  atotiic  stomach  is  found  to  contain 
food  rctsidue  {sec  page  95). 

The  motility  and  power  of  evacuation  of  the  stomach  may  be 
demonstrated  by  lloentgen  fluoroscopy.  (.Jastric  tonus  and  atony 
(Plate  XIII,  Kigs.  :i  and  4)  can  be  readily  made  out  by  mesns  of 
the  Itoentgen  ray  (see  Chapter  Vj. 
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{■jcnmiiiutiuii  uf  t\w  stoDiarh  c-uiitvnts  withdrawn  by  means 
of  the  stomach  tiilje  reveals,  in  atonic  wiiditions,  the  presenoe  of 
free  hydrochloric  acid  in  \arying  quantitiiii,  depending  upon 
whether  the  case  is  one  of  simple  nonKrunplioftte*!  atony  or  a 
complication  c»f  atony  with  gastritis  or  hyiHTsucrctioii.  Should 
umple  atony  be  protracted  for  some  lenjfth  of  time,  the  result  may 
be  diminished  acid  secretion.  In  the  absence  of  gastritis  and 
hypersecretion  the  acidity  usually  remains  normal  for  a  long  time, 
and  the  secretion  of  ))epsin  and  rctinin  remains  n4>rinal  for  a  much 
longer  periml.  Coiiiitipation  frequently  aceompanie-s  atony  of  the 
stomach. 

Tr«atment. — The  treatment  of  motor  insufficienrj'  of  tlie  first 
degree  should  tend  to  prevent  overdistcntion  of  the  stomach  and 
at  the  name  time  improve  the  miittele  toiiu^.  Much  may  l>e  acrom- 
plished  by  suitable  diet,  which  should  be  so  selected  as  to  make 
the  least  demand  upon  the  motor  activity  of  the  stomach.  The 
meals  dioiild  lie  small  in  quantity  and  comparatively  frequent.  In 
the  atonic  as  in  the  normal  stomach  the  liquid  portion  of  the  Foml 
passes  into  the  duiHleiunn  ^tsit.  then  the  semisolid,  and  lastly  the 
solid  residues  of  fuml.  Water  leaves  the  atonic  stomach  with 
marked  rajiidity,  so  that  the  amount  of  wat«r  in  the  tissues  of  the 
body  is  fairly  constant.  C"ousidering  the  ease  with  which  the 
stomach  empties  itself  of  liquid  and  semihquid  foods,  these  should 
constitute  n  large  prt)pi)rtion  of  the  diet  in  atonic  states.  Tlie 
stomach  can  take  tare  of  targe  quantities  of  tiq  lids  so  long  as 
they  are  ingested  regularly  and  in  small  amounts. 

Milk  holds  first  place  in  the  list  of  foods  for  the  dietetic  treatment 
of  gastric  atony.  In  selected  cases  the  milk  cure,  combined  with 
rest  in  bed,  may  be  employed  for  Hc\-eral  days.  By  administering 
at  intervals  of  two  hours  250  to  30()  Cc.  (jviij-s)  of  milk,  2l)(MJ 
Cc.  (2  quarts)  may  be  taken  during  the  twenty-four  hours  with- 
out causing  ovenlistention  of  tlie  stomach.  In  addition  to  milk 
a  variety  of  preparations  with  njilk  may  be  employed,  as  cocoa, 
tea,  rice,  oatmeal,  and  corn  starch.  To  prevent  fermenlation.  pure 
salicylic  acid,  (J.U  Gm.  (5  graimi),  should  be  thoroughly  mixed  with 
a  small  quantity  of  cold  milk,  the  tnixture  added  to  the  daily 
quantity  of  milk  (a  liter  anil  a  half),  and  the  whole  boiled.  Butter- 
milk, ketir  and  jieptonixed  milk  are  useful  ndjniK-ts  to  the  diet. 

Diet  in  Sormal  .Iriilifi/,  II yperacuHly  and  Hj/pernecrelwn. — In 
eases  of  gastric  atony  in  wliich  the  acidity  is  normal  or  liiglier  tlian 
normal,  and  in  hypersecretion,  a  strictly  protein-fat  diet,  to  obviate 
the  carbohydrate  fermeiitiition  which  would  otherwise  result  fn)m 
insufficient  nmjlolysis,  is  to  l>e  prescriiwd.  Since  protein  U  quite 
thoroughly  digested  in  such  cases,  it  is  not  necessary  that  it  be 
taken  in  liquid  or  semiliquid  form;  but  should  gastric  idcer  or 
CTiwuon  be  suspected,  the  nutriment  must  be  liquid.  It  is  neces- 
sary that  tlie  protein  food  be  thoroughly  cookeil.     An  extensive 
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variety  of  meat  and  fowl,  and  disliett  prepareil  from  them,  as  well 
as  jellk-s,  eggs,  and  Hoft  cheese,  may  be  jircscribcd. 

Fat,  owhi^  to  its  power  of  diminishing  secretion,  is  indicated  in 
hyperacid  fonditions.  Its  use  is  dJstinctJy  advantageous  in  the 
treatment  uf  atony.  Fat  is  not  classed  among  the  so-called 
"Iieavy"  fouds.  Motor  insufficiency  with  increased  or  normal 
secretion  is  lieiiefited,  and  in  some  cases  a  radical  cure  U  accom- 
plished, by  a  protein-fat  diet.  All  kinds  of  fat  with  a  low  tneltitig- 
point  and  pure  in  quality  may  l>e  employed.  Butter,  cream  and 
olive  oil  are  suitable  forms  of  fat:  but  fat  {Xtrk  and  the  fat  of  roast 
duck  or  Ronse  sJionId  be  avoideii. 

In  cases  of  wclUmarkcd  atony  the  phj'sieian  comiiienccs  treat- 
ment with  an  exclusive  protein-fat  diet,  and  later  adds  small  quan- 
tities of  carbohydrates  so  that  he  has  a  high  protvin-fut  and  tow 
carbohj'drate  combination.  The  carhtthydrate  con-itituent  con- 
sist"* of  loaat.  zwieback,  bisctiits.  ri<-e.  leguiuinous  Hours  prepared 
in  the  fonn  of  gruels,  soups,  mashed  potatoes  -each  prepared  with 
as  large  a  qiutntity  of  milk  and  butter  as  can  be  used.  Green 
vegetables  should  be  avoided. 

Diet  in  Sukwulity  nnd  AnaritHty. — Tlie  principles  underlying  the 
dietetic  treatment  of  chronic  gastritU  apply  also  in  this  condition 
(.see  Chapter  XX111),  The  diet  should  be  in  all  ou^e^  liquid  <»■ 
scmiUquid.  It  should  contain  a  large  admbcture  of  fat.  Meats, 
if  eaten,  should  be  taken  in  a  very  finely  subdivided  cunditlon,  and 
eggs  in  the  form  of  the  light  egg  dishes,  farbohyilrates  should 
l»e  taken  in  the  forui  of  flour  soups  or  leguminous  soups  and  vege- 
table pur^,  all  of  which  should  lie  prepared  with  as  much  butter 
and  milk  as  |K)ssible.  Milk  is  the  host  bc■^'e^age  in  this  ela^  of 
cases.  .Alcnhiil  slionlrl  not  be  given  in  gastric  atony  except  in  the 
form  of  small  quantities  of  mild  claret.  ColTce  should  be  inter- 
dietetl,  and  tea  given  only  in  combination  with  milk.  After  each 
meal  the  patient  should  rest  in  the  recumbent  position,  ]>rcferftbly 
on  the  right  side.  If  thirst  be  a  troublesome  feature  of  the  disease, 
it  may  be  allayed  by  the  daily  administration  of  two  or  three 
enctnata  of  physiologic  salt  solution  of  150  to  200  Ce.  (Jv-vij) 
each,  thus  avoiding  distention  of  the  stomach. 

Ijimge  of  the  StofnflcA.^Ijivage  of  the  stomach  is  not  indicated 
in  atony,  inasmuch  as  the  stomach  evacuntes  itself  completely, 
though  perhaps  tardily.  Atony  complicated  with  hypersecretion 
may  be  benefited  by  an  occasional  lavage.  The  so-called  gastric 
douche  has  been  recommended  in  atony,  and  is  said  to  have  the 
effect  of  strengthening  the  miiscular  coats.  When  the  gastric 
douche  is  employed  the  rinsing  may  be  performed  witli  the  aid 
of  llosenhcim's  tube  (Fig.  21),  physiologic  salt  solution  being  used 
in  subacidity  and  Carlsbad  salt  solution  in  h.vpcracidily;  the  tem- 
perature of  the  liquid  may  be  lowered  gradually  to  54°  F.  Should 
the  patient  have  little  or  no  appetite,  the  washing  process  may 
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be  antmiplished  with  an  inhisioti  of  bops  to  which  has  bwn  a4l(le<l 
a  little  fliiidextract  of  onndiirango  for  its  stimulant  eirect  iii>on  the 
KCDSc  of  hunger  (see  imge  199). 

Medicinal  Trfatment. — The  atkalin  are  indicated  in  cases  of 
atony  accompanied  b.v  hyperacidity  or  hyiwrseerction  as  a  com- 
plicfttiot).  The  must  suitable  nf  tliese  have  been  fimnd  to  be 
magnesium  oxid  and  the  double  phosphate  of  ammonium  and 
tnagnesiuRi.  llicarbonate  of  sodium  has  the  disadvantage  of  pro- 
dueing,  in  combination  with  the  normal  acid  secretion,  too  much 
carbon  dioxid,  which  caib«es  overdistciition  of  the  stomach.  Atro- 
pin  is  employed  for  its  inhibitory  effect  in  cases  of  simple  non- 
conijiliented  hyperacidity  (see  Chapter  XX).  Hydrochloric  acid 
in  combination  with  pepsin  a  indicated  in  subacidity  and  anacld- 
ity.  In  the  presence  of  fermentation  such  antifermentati\'e  drugs 
as  bismuth,  rcsorcinol,  benzosol,  salicylic  acid  and  menthol  are  to 
be  employed.  Strychnin  sulphate,  0.(H)1  to  a.(H)fi  Gm.  (^  to  A 
grain),  hj-podennicallj',  or  extract  of  uux  vomica,  O.UOS  to  0.06  Gm. 
(I  tt>  I  grain),  will  increase  the  muscular  tone. 

Oai.  nt  On. 
It — Kxtrooti  nucis  vomitw       ....      Ol  1  tr.  urn 

Extracti  nNiiiAnv  raiiicu,  q.  ». 

Mti>ce«lTl.  pil.  HO.  XXX. 
SiK' — OiM!  or  two  pillK  three  timnt  a  day,  after  nKals. 

Physical  JVcn^mirjii.^Gastric  atony  has  been  benefited  by  the 
empioyincnt  of  hydrotherapeutic  measures.  Musctilar  tonicity 
has  been  increased  by  means  of  the  Scotch  douche  and  cold  eom- 
pre<»es  applied  over  the  gastric  region.  Massage  is  ijidlcatcd  in 
all  cases  of  atony  uncomplicated  witli  dilatation  or  organic  sten- 
osis, hjTieracidity  or  hypersecretion:  it  may  be  employed  even  in 
ptosis  of  the  stomach.  'Hie  purpose  of  massage  is  to  improve 
the  muscular  tone  and  ai<l  in  the  expulsion  of  the  gastric  contents 
into  the  duodenum.  When  the  purpose  is  to  improve  muscular 
tonicity,  massage  should  be  undertaken  when  the  stomach  is  empty; 
to  aid  in  emptying  the  stomach  it  is,  of  course,  performed  when 
that  viscus  Ls  filled  with  ff»od.  Electric  trvatment,  consisting  of 
intra-  and  ex  t  raven  tricular  fara^iiz-ation,  is  also  employed  as  a 
means  of  impro\  ing  tlic  muscular  tone.  Massage  may  be  employed 
in  conjimction  with  electric  treatment,  or  electricity  and  general 
massage  may  lie  employed  alternately,  to  be  followed  by  abdominal 
DMSSage  in  ciit^es  of  arrested  intestinal  i)cristaUis  (see  Chapter  X). 

Treatment  with  HHntral  H'atfrs, — The  use  of  mineral  waters 
has  been  foimd  athantageous  in  the  treatment  of  ver^-  mild 
cases  of  utoii>' — being  selected  according  to  the  condition  of  the 
gastric  seereti<tn;  in  hjperaciditj'  and  in  hypersecretion  the  Sara- 
toga waters  and  waters  from  iilkaline^urbonate  springs  should 
be  employed,  while,  on  the  other  hand,  sodium  chlorid  waters 
should  be  useil  in  subacidity  and  anaeidity.    The  mineral-water 
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LtiCfttmciit  shoiil'l  lie  niiplii.v«Hl  with  grout  caution,  ami  the  watcm 
Ppresprit>c(l  in  limited  qiiantiticA  in  (inicr  lu  avoi<)  iivfrkitidin};  the 
stomach.  Mineral  wnti<rs  shoiikl  nut  br  xisvA  in  those-  cases  uhon 
tlip  patients  <<ninplain  of  more  or  less  severe  sjniipluins,  but  the 
patient;*  Mhimld  he  sent  to  the  scushore  for  oeean  baths  or  advised 
to  make  elimatie  chaiiRcs  (see  pa^e  2.12). 

In  cnses  of  atony  in  whioh  gntttric  uleer,  gastrili»,  ptosis,  or 
^nem-asthoniu  is  known  to  he  present  as  a  positive  factor,  the  c«im- 
^plienting  condition  slionld  receive  trcRtmont  as  outlined  in  the 
respective  sections  of  this  work. 

L         MOTOR  INSUFFICIENCT  OF  THE  SECOND  DEGREE 

m/k  (DILATATION). 

Motor  insufficiency  of  the  seiiind  ijcgrc*-  is  a  chronic  condition 
in  which  the  stomach  has  lost  entirely  the  ability  to  expel  its  con- 
tents: that  is,  food  residues  remain  in  tlie  stomach  permnnrntly 
L (stagnation);  and  as  u  eonset|tience  of  this  chronic  condition  c^ 
'gastric  in.tufiiciem-\'  we  have  ilibitaticm  of  itic  stnmach  (isthorhy- 
mia.  nastri-ctasis).     (Plate  XIV,  I-"ij:.  2.) 

EtiolOfr.  Tile  cause  of  motor  insufficiencj-  of  the  second  degree 
may  bv  either  trauma  of  the  muscle  fibers  of  tlie  stomach  or  pyloric 
stenosis.  It  is  possible  that  nurtor  insufficiency  of  the  first  clejtree 
(atoity)  may  in  time  l»e  transformeti  into  motor  in.Mifficiency  of 
the  second  dcRri-e  (dilatation)  with  stSRUation  of  the  stomach 
contents,  <  'areful  clinical  ami  anatomic  examinations  have  shown 
us  that  stenosis  of  the  pylorus  is  the  cause  of  nearlj'  every  ease 
of  motor  insufficiency  of  the  .second  degree.  The  lumen  of  the 
pjiorus  may  be  narrowwl  from  the  inside  or  from  the  outside;  it 
may  Ik*  cii-atriawd  and  contracted  from  the  healing  of  ga.'^tric  ulcers, 
i>r  there  may  1h^  eicatricijd  tissue  as  a  result  of  healed  perforations 
frt>m  biliari,-  calculi.  Next  to  ulcer,  carcinoma  of  the  pylorus  is 
the  most  important  and  danfremus  cause  of  wclusion  »>f  the  pyloric 
lumen.  The  tlitlercntiation  is  often  a  very  difficult  oik".  A  tumor 
may  l>e  s»  small  and  smooth  as  to  entirely  escape  palpation,  and 
there  ma>'  be  nothing  but  the  motor  disturbance  to  indicate 
stenosis.  Po|v-pi  and  m>-omata  of  the  pylorus  are  oceasionall>-  met 
with.    FoM-igii  IxKlii-s  nmy  blwk  the  pyhiric  exit. 

Arfhe^ons  ma>-  change  the  lumen  of  the  pylorus  b\'  displacement 
and  di?lortti>n.  ('holecx'stitis  may  lead  to  the  same  result,  a8  it 
may  impede  the  motility  of  the  pylorus  by  ailhesioits,  forming  the 
cobwebs  of  MorriSu  1  recall  a  ca.se  of  gastric  retention  where  all 
the  clinical  symptoms  pointei!  to  a  cnroinomatous  affection.  Stag- 
natitui  was  |Mrscnt.  with  lactic  acid,  pus  and  bh««I  in  the  gastric 
contents.  k%  operation  the  stomach  was  dilated,  but  there  was  no 
tumtir.  Instead,  there  was  fouml  an  infected  gall  bladder,  with 
gtlbtones  aixl  adhesions.  The  gallstones  were  removet],  the  gall 
Uadder  drained,  and  the  patient  maile  a  aimplete  reco\-«-.v. 
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Spastic  stenosis  of  the  pyloniB  (pjlorospasm)  is  by  no  means 
a  rare  condition;  it  is  caused  by  the  irritating  effect  of  the  in^cestu 
upon  erosion  or  fissure  of  the  pylorus,  or  by  an  abiionnally  high 
<lcgrii-  of  gastric  aci<lity  (hypersecretion),  lliis  kind  of  chwure  of 
^he  pylorus  is  at  first  peri<Kiic.  When,  however,  the  attacks 
Dine  more  fri-quent.  ihe  effect  is  permanent  stenosis.  Sjiastic 
osure  of  the  px'lorus  may  also  nwult  from  hysterital  crises. 
Chronic  hyperplasia  *)f  the  jtastric  mucous  membrane  [ftat  viamr- 
lonnf)  and  hypertrophy  of  the  muscles  in  the  region  of  the  pyhiriis 
in  chronic  (tastritis  and  cirrhosis  ventriculi  also  cause  stenosis. 
Syphilis  may  l>ccame  an  rtiologic  factor  in  chronic  hypertrophy  of 
tlie  pylonis. 

Ailhesions  of  the  stomach  to  tivigbboring;  org;ans  or  to  abdominal 
tumors  may  cause  p\Ioric  stenosis  by  compression  or  by  bending 
the  pylorus  ujKin  itself. 

A  valuable  device  for  asccrtaininR  the  patency  of  the  p^lonui 

the  duodeiml  bucket   (Fijt.  8).     Fastened  to  a  silk  string  75 

Btimeters  long,  it  is  swalloweil  by  the  patient  and  allowed  to 
"tentaiii  overuigbt.  I'poii  it.s  removal  the  contents  are  examin<i| 
for  pancreatic  fcrmeiit^which,  if  fotmd,  assures  us  that  the  bucket 
has  passed  through  the  pylorus  and  that  therefore  the  pylonis  is 
patent  (see  page  399>.  Einhorn  has  aUo  drawn  ntiention  to  an 
important  diagnostic  point  in  this  connection;  if  there  is  an  ulcer 
ill  the  tract  covered,  the  string  will  be  discolored  by  bloo<l  and 
this  will  give  na  a  clue  to  the  site  of  the  ulcer  (Fig,  84). 

STmptoms. — As  soon  as  pyloric  stenosis  begins  to  interfere  with 
the  free  pa.tsage  of  foo<^l  from  the  stomach  to  the  duodenimi.  s\Tnp- 
loms  of  greater  or  less  severity  manifest  themselves.  They  may  at 
6ist  be  the  sj-mptoms  of  motor  insufficiency  of  the  first  degree,  such 
ta  pressure  and  a  sense  of  fulneiw  after  eating;  and  the  desire  for 
food  is  easily  satiated.  Eventually  the  pressure  sj-mptoms  become 
aggravated  in  pn)p<)rtion  to  the  increasing  stenosis  of  the  pylorus, 
the  stomach  becomes  distended,  and  piiin  is  caused  by  the  inces- 
sant attempt  of  the  gastric  muscles  to  overcome  the  olistruetjon 
to  the  pjloric  exit.  When  the  obstruction  liecoines  so  pronounced 
as  to  effect  a  closure  of  the  pylonis,  the  food  remains  in  the  stom- 
ach aiid  stagnation  re.sulls.  By  far  the  most  important  symptom 
of  gastric  retention  is  vomiting,  which  is  usually  profuse.  At  first 
it  docs  no|  occur  often,  but  the  iiiter\als  continue  to  grow  shorter 
until  at  lust  large  quantities,  apparently  larger  than  those  ingestwl, 
are  vomited  every  day.  The  vomitus  will  contain  food  remnants 
many  days  old,  for  food  that  is  not  remlilj-  digestible  may  remaia 
in  the  stomach  for  days. 

On  standing  in  a  sedimentation  glas^,  the  x'omitus  usually  sepa- 
rates into  three  layers.  The  solid  particles.  I>eing  the  heaviest, 
wok  to  the  bottom;  the  fluid  above  is  cloudy,  and  the  top  layer 
consists  of  more  or  U's^  \iscid  mucus  permeated  by  gas  bubblKt. 
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Tliis  stralififiHton  in  thive  lajfrs  is  thnroiighly  chnracterijttic 
all  forms  uf  gastric  reti-ntioii  which  arc  duo  m  or  u&suciutctl  with 
sCenoftin  of  the  pylorus. 

The  v'MRitiiig  of  matigiuitit  steiiMsi^  is  totally  tlitTcn-nt,  cHpcoiully 
after  the  affection  has  reached  an  adx'anced  sIsrc.  The  vomitus 
is  no  longer  dilute,  but  viscid — like  u  thick  soup— and  penneuted 
by  mucouN  masses,  cv«rj-thing  being  so  closely  intermixed  that 
it  is  diflicuit  to  ditTtise  the  mass  with  water,  llie  odor  is  peculiarly 
mouldy,  sometimes  absolutely  putrid,  Hkc  decomposed  tissue. 
The  food  remnants  are  almost  unchanged.  Meat  can  be  found 
days  after  being  taken  into  the  stomach,  and  even  farinaceous 
fnofi  is  undigeste<l.  Tlie  appearance  of  the  gastric  contents  ia  so 
eharacteristic  as  to  be  almost  sufKcient  of  itself  to  determine  the 
diagnosis. 

The  appetite,  fair  at  first,  diminishes  with  the  increasing  stag- 
nation. I'atieiits  in  the  meantime  complain  of  severe  thirst.  The 
body  becomes  impoverished  for  fluid,  sin<'e  the  stomach  cannot 
absorb  water.  This  condition  is  indicated  by  the  rcraarkablj- 
small  c|tuintities  of  urine  excreted  and  by  liard  impacted  fecal 
matter.  The  pyloric  stenosis  is  accompanied  by  pronounced 
emanation.  The  skin  is  dry  and  drawn  be<'auj*e  of  the  small 
amount  of  water  in  the  tissues.  Patients,  as  a  rule,  complain  of 
dizzines.<),  la.'isitude,  inability  to  work,  and  somnolence.  When 
the  decomposed  gastric  contents  pass  into  the  intestine,  pronounced 
(RLseous  fermentation  arises,  producing  distention  of  the  bowel, 
with  abdominal  i>ains  and  headache.  Gastrogenit;  diarrhea  may 
be  brought  on  bv  the  decomposed  gastric  contents  irritating  the 
bowel  (see  Chapter  XXXVIII). 

DlaKnosls. — Dilatation  of  the  stomach  from  stenosis  of  the 
pylorus  may  asi^unie  marked  dimensions.  It  is  a  matter  of  diag- 
nostic imjjortance  to  ascertain  the  degree  of  dilatation.  A  dilated 
stomach  ha.<)  a  characteristic  form  which  is  easily  demonstrated 
by  the  Itoentgeti  ray  (see  (.'hajiter  V).  In  obstruction  of  the 
pylorus  the  shadow  near  the  stenosis  is  round  and  blunt  (see  Plate 
XVI,  Fig.  1).  Apart  fnim  the  anamneaii.  the  diagnosis  is  facili- 
tated by  the  presence  of  abnormal  peristaltic  movements  (visible 
contractions)  of  the  stomach,  by  tlie  signs  of  motor  instilitcienc>' 
of  the  second  degree,  and  by  examination  of  the  stomach  contents. 
Motor  insufiiciencj'  is  Indicated  by  the  nature  of  the  food  renniants 
in  the  stomach  in  the  morniug  after  a  night's  fast.  I-'ermcntation 
is  always  preaent,  its  extent  dei)ending  ujion  the  tlejfrei-  of  stetiosis 
of  the  pylorus.  In  benign  stenosis  tlie  stomach  contents  are  acid, 
owing  to  the  presence  of  hydro<-hloric  and  organic  acids,  such  as 
acetic  an<i  butyric,  the  latter  resulting  from  Eermentation ;  sul- 
phuretted hydrogen  gas  alst)  is  present,  arising  from  the  decom- 
position of  protein  matter.  In  malignant  stenosis  (carcinoma), 
lactic  avid  pmlomiiiatcs,  but  hydrochloric  acid  may  also  be  present 
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for  a  ooDsidcrahle  time,  esi>onalIy  at  thp  bejlinninii  of  the  oarci- 
noniatoii<i  jtrocess.  The  finding  of  sart-itia'  is  of  tUuguostic  sigiiifi- 
caacc  in  lieniiin  stenosis  of  the  pyioriw;  the  presence  of  lactic  add 
Kanlli  will  aiil  in  the  confirmation  of  iiiuHjinant  straioas.  When 
the  stagnating  gastric  contents  become  strongly  acid,  the  urine 
ma>'  be  fmind  to  be  alkahne  in  rcJiction,  with  a  rcsultuiit  lowering 
of  the  {XTccntane  of  chlorids  in  tlie  body.  The  presence  of  bile 
in  tlie  gastric  contents  favors  a  diagnosis  of  stenosis  of  the  duo- 
denum. Oaatric  bemturliaKe  may  nrour  in  either  malignant  or 
benign  stenosis  of  the  pylorus.  The  stomaclicontcnts and  the  test- 
diet  st«)oI  are  characterLttic  (see  page  95  and  Chapter  1^*), 

T^atment.— The  treatment  of  this  condition  is  essentially'  dietetic. 
The  diet  sliould  he  such  as  to  make  the  least  possible  demand  upcm 
the  motor  activity  of  the  stomach.  It  should  not  be  larger  in 
amount  than  b  absolutely  essential,  and  it  :?houlil  be  inge.'ited  in 
a  form  most  easy  of  expulsion  from  the  stomach  into  the  duo- 
denum. The  <Iiet  in  this  class  of  cases  resembles  that  advised  in 
•tony.  Tlie  condition  of  the  secretory  function  must  be  carefully 
estimated.  Fat  may  he  prescribed  aUnig  with  proieiii  when  the 
secrelion  of  hydrochloric  acid  is  cither  nornml  or  above  norntal. 
Carbohydrates  I  prescribe  in  as  small  amounts  as  can  be  got  along 
with,  and  give  them  in  the  most  soluble  form  possible,  preferably 
dextrinized.  The  artificial  protein  preparations  are  indicated  in 
thb  condition.  Green  vegetables  sliould  he  a%oided,  even  in  the 
form  of  purfes.  The  food  should  be  liquid  or  semisolid  in  con- 
sistency. 

Beverages  should  l>e  restricted  to  the  lowest  practicable  limit, 
and  should  consist  of  drinks  with  a  imtritivc  value,  such  as  milk 
or  eoco*.  If  the  patient  can  tolerate  it,  the  oil  cure  recommeiided 
by  CcAnheim  may  he  employed  with  advantage  (see  page  27;j). 
lliis  consists  in  the  patient  rlrinking,  or  in  having  introduced  by 
means  of  the  stomach  tube,  three  times  a  day,  before  meab,  SO 
to  00  Cc.  (Si!«*-'j)  of  pure  olive  oil,  at  biKly  temperature.  If 
lavage  is  a  part  of  the  general  treatment,  100  to  200  Cc.  (8iij- 
^ij)  of  oil  nmj'  l)e  intrtiduced  at  the  conclusion  of  each  lavage,  when 
the  stomach  will  be  sure  to  be  empty,  llie  oil  has  an  antispas- 
modic action  (u\i\  server  as  a  coating,  being  ejpe<'i«lly  useful  if 
fissures,  erosions  or  ulcers  arc  present.  Oil  has  the  additioiuil 
advanta^  of  diminisliing  the  .secretion  in  cases  of  hypersecretion 
and  hyperacidity,  llie  oil  treatment  is  recommended  particularly 
in  spastic  contraction  of  tJie  pylorus. 

To  AUa;/  the  Thirsi.  —  An  attempt  should  be  made  to  allay 
thirst,  which  is  often  very  distressing,  by  moistening  the  lips  and 
the  cavity  of  the  mouth.  'ITic  mouth  should  be  frequently  rinsed 
with  i-old  aronmliir  waters.  Small  pieces  of  ice  may  be  given,  but 
tlie  water  should  not  be  swallowwl.  When  this  method  of  allaying 
the  thirst  fails,  retniurse  must  be  had  to  rectul  onemata.  Water 
31 
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is  readily  absorhed  by  tlip  rerlmii  and  colon,  esperially  wh«ii  the 
body  bus  bt-roiiK.-  much  iiiipo\-erL>bctl  for  want  of  tluids.  Eight 
to  ten  ounces  of  lukewarm  water  should  he  allowed  to  flow  into 
the  roftitin  thruugb  a  soft-nibbtT  tube,  prtfcrably  by  the  drop 
tnethod  (see  page  239\  ao  that  the  patient  niaj'  retain  as  much 
of  the  fluid  us  possible  until  absorption  takes  place.  Normal  salt 
solution  may  he  used  instead  of  pure  water. 

Rectal  AH7nr»tation. — When  food  cannot  Iw  retained  in  the 
stomach,  rectal  alimentation  may  be  employed  with  advantage 
and  continued  exclii>i\ely  for  eight  to  fourteen  days  (see  page 
243).  The  physioloRic  rest  of  the  stomach  afforded  hy  this  method 
of  feeding  is  usually  folluwtxl  hy  marked  improvement  in  the 
gastric  symptoms:  the  improvement  is  often  so  pronounced  as  to 
permit  of  a  resumption  of  feeding  by  mouth.  Feeding  by  mouth 
should,  however,  be  resumed  very  gradually,  and  as  the  power  of 
(metric  digestion  increases  the  number  niid  quantity  of  nutrient 
enemata  may  be  as  gradually  decreased. 

Suhcutaneiius  Sufritton. — When  rectal  alimentation  fails,  sub- 
cutaneous nutrition  remains  as  a  last  resort.  It  has  been  shown 
that  grape-sugar  sulutions  are  well  borne  when  admlnisteretl 
hypodcrmieally;  the  injection  is,  however,  accompanied  by  much 
pain.  About  100  Cc.  (Jiij)  of  a  10-per-cent.  solution  of  grape- 
sugar  may  be  introduced  by  means  of  a  cannula  eonncetod  with 
a  funnel.  Injections  of  oil.  such  as  olive  oil  or  oil  of  sesame,  are 
said  to  be  less  painful.  Oil  may  he  injected  in  quantities  up  to 
100  Cc.  by  means  of  a  fuund  and  caniuda  or  the  syringe.  Nutri- 
tion by  hypodermic  injection  is  only  to  be  thought  of  when  no 
other  method  of  roeding  is  practicable.  Subcutaneous  injection  of 
water  (hypodemioclysis)  in  cases  in  which  the  quantity  of  water 
in  the  tissues  has  become  greatly  rcfhiccti  has  been  found  vcri' 
efficacious;  the  water  is  usually  given  as  normal  salt  solution;  from 
1  to  IJ  liters  (2  to  3  [wnts)  may  be  administered,  and  the  injection 
repeated. 

Treatiiinit  by  /.nwijc.^Hoiitine  washing  of  the  stomach  is  indi- 
cated in  all  ca.ses  of  motor  insufficiency  in  which  that  viscus  does 
not  completely  empty  itself  of  its  contents  during  the  night's  fast. 
The  stomach  should  be  emptied  and  relieved  of  the  retained  food 
remnants.  'Hie  most  satisfactory  results  are  obtained  by  the  use 
of  gastric  lavage  in  the  rare  forms  of  atonic  stagtiation  with  insuf- 
ficiency, and  in  spastic  stenosis  of  the  pylorus,  .\fter  a  continued 
course  of  gastric  lavage  the  dilated  stomach  has  been  found  to 
approximate  the  normal,  aiitl  the  gastric  muscles  have  shonTi 
marked  improvement  in  tone;  especially  is  this  the  case  in  benign 
stenosis  of  the  pylorus.  We  do  niit  get  this  improvement  in  eases 
of  malignant  .stenosis.  It  is  sometimes  possible,  however,  by 
means  of  lavage,  to  improve  the  pi/lnriti»  and  thus  arrest  the 
progress  of  pyloric  stenosis,     A  proper  time  for  the  performance  of 
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fc  is  ill  the  eveiiinji,  before  supper,  so  that  thf  stomach  may 
be  rehe\'cti  of  tiiitiigrsted  and  dt^^iiiposed  fdod  reniiiaiits  before 
another  meal  is  taken. 

Gastric  tavagv  is  u»uuUy  followed  by  a  marked  amelioration 
of  the  subjpclive  sjinptoms.  The  appetite  increases,  pain  ecascs, 
vomiting  disappfiirs.  and  tliirst  is  diniinislie*!,  while  at  the  !iame 
time  the  uriiiarj"  secretion  becomes  normal  in  amount.  All  this 
improvement  should  take  place  within  three  or  four  weeks, 
otherwise  the  propiosis  is  not  good. 

Mwkanicnl  Treatment.-  When  dilatation  and  ptosis  exist,  im- 
provement sometimes  fallows  the  application  of  properly  fitting 
abdouiinal  bandages  which  assure  support  to  tlie  stomach.  The 
reader  is  referred  to  the  chapter  on  Gastroeiiteroptosis  for  details 
in  reigard  to  this  mechanical  treatment. 

Pb!/»ieal  Treattnetit. — The  galvanic  current  is  indicated  in  those 
rare  forms  of  motor  insufficiency  of  the  second  degree  iji  which 
tliere  is  no  obstruction  at  the  pylorus.  In  pyloric  stenosis  the 
peristaltic  movements  of  the  stomach  are  accelerated,  thus  ren- 
dering unnecessary  any  extraneous  ai<l  for  the  purpose  of  improving 
muscular  tone.  Passage  of  the  stomach  may  be  praetictd  in  the 
treatment  of  atonic  varieties  of  motor  insufficiency  of  the  second 
degree.  It  should  not  be  employed  when  the  stomach  contains 
food  remnants,  but  only  after  the  decomposing  material  has  been 
removed  by  lavage. 

iliritral  H'o/fM.— The  mineral-water  cures,  so  called,  are  contra- 
iiidicutod  in  motor  insufficiency  of  the  second  degree  in  the  pres- 
ence of  stagnation,  inasmuch  as  their  emplo^Tnent  would  only  serve 
to  inerense  the  amount  of  flui<I  in  the  overburdennl  stomach. 

Mfilicinal  Treatment-  The  internal  administration  of  drugs  is 
|)robBbly  the  least  imiH>rt&iit  factor  iii  the  treatment  of  motor 
insufficiency  with  staKnalion,  since  the  drugs  must  come  In  con- 
tact with  decomposed  food  remnants  in  the  stomach.  Strychnin 
sulphate  may  be  administered  hjpodermically.  As  an  antifer- 
tnentative  in  coses  of  gastric  distention,  eitlier  sodium  salicylate 
or  magnesium  salicylate,  1  to  3  Om.  (I.*)  to  4.")  grains)  in  iliviiled 
doses  for  the  twenty-four  liourN.  is  useful.  One  Ce.  (15  minims) 
of  dilute  hydrochloric  a<id  may  be  administered  several  Itmea 
a  day  for  an  extended  period,  in  nrilcr  to  counteract  fenueiita- 
tiun  cause*!  by  the  presence  of  lactic  and  hut,\Tic  arids.  The 
Vegetable  bitters,  such  as  condurango  and  quassia,  are  sometimes 
useful.  In  spastic  contraction  of  the  pylorus  brought  on  by  hyper- 
aridity  and  hj-persecretion,  alkalis,  astringents  or  atrupui  sidpliftte 
may  bi'^  administered  as  indicated  in  hjTxracid  conditions  of  secre- 
tion. The  latter  dnig  should  lie  iiilniinistered  immediately  after 
Kastric.  lavage,  in  order  tbiit  il  niuy  come  in  contact  with  the  empty 
stomach,  thus  ensuring  absorption. 
When  pyloric  stenosis  can  be  traced  to  a  sj-philitic  causi-.  specific 
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lrriiUn«iit  wnll  be  proc!uct!%'e  of  ([ooci  results.  In  caiws*  where  the 
stenmb  is  due  to  gastric  c-urcinoma.  littk*  (.-mi  be  hupi-il  far  from  u 
t'dursf  of  ititiTnsI  mciiiration. 

^onie  writers  hiive  reportwl  favorable  n-sulls  from  the  odniinb- 
tmtion  of  thiosjnamin.  Thiosiiianiin  has  been  superseded  by  the 
diHcnverj',  by  Meiujd.  of  an  mmlogous  prt-pnrution .  fibrolysin 
(thiot<inamiii  and  sodium  salicylatf).  Fibrolysin  is  supplied,  in 
brown  glass  bulbs,  sterile  and  rf-ndy  for  use;  each  l>ulb  or  ninpoule 
con(»ins  2.3  Cc.  of  a  solution  of  IJ  parts  fibrolj-sin  to  Sj  parts 
distilled  water,  corresponding  to  0.2  Gm.  thiosinamin.  Fibrolysin 
should  be  injected  in  the  intrascnpular  region  directly  into  the 
muscles.  The  effect  is  similar  tn  that  of  thiosinamin.  namely,  the 
softening  and  rendering  elastic  nf  cicatricial  tissue,  thereby  prevent- 
ing the  rontraction  which  results  from  cicatrix  formation.  I  woidt) 
advise  that  a  trial  be  made  of  these  agents,  espetially  in  coropimi- 
lively  vigorous  patients  who  are  able  to  take  and  retain  nourish- 
ment by  month.  In  st-verv  oase.s,  hnwever.  in  which  steiKwi-t  is 
well  marked  and  assoriatetl  with  einesis  and  pronounced  eraaria- 
tioji,  such  treatment  will  not  be  sucee»ful;  to  atlopi  it  would 
^pl)'  be  tempori^ting  instead  of  giving  the  patient  the  benefit  of 
early  surgical  intervenliim, 

Trvatment  ol  St«nosis  of  the  Pylaros. — We  should  direct  our 
treatment  likewise  to  pyloric  stenosU.  Suece.'ss  is  often  attained 
by  ciiiuhatiug  the  causes  of  pylurosjiasin,  which  usually  c-onsist  of 
hjTJeracidity.  hypersecretion,  or  fissures  and  ulcers  in  the  region 
of  the  pyloric  exit.  This  treatment  ma.v  be  dietetic  or  medicinal., 
or  it  nuiy  consist  of  lavage  or  the  oil  cure  already  described  (see' 
page  4.SI).  Organic  stenosis  yields  with  much  greater  diffietilty,  if 
at  all,  to  intenial  meflicatioii. 

Kinhorn  has  construeleid  a  special  pyloric  dilator  (Kg.  82) 
whidi  is  u^fiil  ill  stenosi.s  of  the  pylonis  and  in  spasniotlie  con- 
traction (if  tlic  pylonis,  'Iliis  nnniv  of  tn-atinent  will  i)robably 
6nd  appli^'alion  in  s|)wially  selected  ca.st^,  principally  of  pyloro- 
spasm  due  to  gastric  ulcer  or  to  remote  rellexes  (see  page  41K)). 
Ileiiign  pykirie  strictures  can  also  be  widened  with  lh«  pyloric 
dilator.  The  results  from  this  method  of  treatment  arc  ver>* 
encouraging.  Internal  stretching  of  the  pjlotus  should  Ije 
attempted  in  all  benign  cases  l>efore  considering  surgical  intep- 
veiilioii.  hs  use  is  imperative  in  benign  p>loric  strictures  rom- 
[Jieatrtl  with  allectioi**  of  the  lieart  or  kidnej-s  or  grave  lesions 
of  the  liver;  fur  in  these  cases  the  muriality  of  o^y-rative  measures 
is  so  greai  as  almost  to  f*)rbid  it.  whik-  the  widening  of  tlte  p\lorus 
by  the  internal  rx>ute  can  Ix-  doiM'  t»nn-ti<-ally  without  danger.  A 
Bodifiration  of  the  pyk>rie  dilator  lias  for  its  KiXijm  sttftching  of 
the  pjlimti  in  «>ii.  which  is  imiKK^Ue  with  the  other  instrxrawnts. 
Tliis  inmlifioi  dilator  is  pmvitletl  with  a  double-<T«im!  tiiU-  and 
two  balkxHis,  which  can  be  inllatwi  si'p«ratel.\ .     When  ibis  tube 
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is  it)  the  diiucli-num  the  end  bali'vcm  is  inflatet!  aiwl  pulktj  up  to 
the  pylorus,  tlifii  allowed  t<i  recfiit-  hIkuU  hnlf  aii  ineli.  There- 
upon the  Sfvuiul  balloon,  eollBpsed,  and  lying  just  within  thv 
pylorus,  is  inflateil  «ikI  left  in  position  f*)r  about  one  minute,  TIiiH 
should  lie  practieed  about  once  a  week.  The  technie  is  given  in 
detail  on  page  400. 

[  h»ve  used  the  pyloric  dilator  with  reuiarkiible  siiowss  in  one 
ease  of  benign  stenosia  of  tlie  pylonis.  The  patient  wiih  a  man 
fortyn-ight  years  of  up-.  He  had  Ix-en  siik  nine  years.  Kor  the 
last  five  jcara  the  ^reat  diseoinfort  he  expi-rieiieed  eonipelled  hiui 
to  wasli  out  his  stouiach  frequently.  Fiiin,  and  sometimes  vomit- 
ing, would  come  on  about  two  hours  after  meals.  At  times  he 
would  vomit  eiiormotu  (luanlities  of  food  that  he  had  taken  days 
fiefore.  Me  had  lost  thirty  pounds  in  weight;  was  tired  quickly; 
hnil  backache  and  wu.s  constipated.  His  stumaeh  contents  showed 
stagnation  with  hyperchJorhydria.  No  Oppler-Hoas  bacilli  could 
be  found,  but  there  was  an  abundance  of  sareina-.  The  feces  con* 
tained  no  occtdt  blood.  The  use  of  the  pyloric  dilator  brought 
about  an  apparently  complete  recovery.  ITie  tlilator  was  used 
only  three  times  during  twelve  days.  The  patient  improved  so 
raptdly  that  it  was  unnecessary  to  <io  any  more  stretehing  of  the 
pjlorus.  He  regainn]  his  weight  and  strength.  It  is  now  over 
two  years  since  the  last  stretching. 


Fm.  tl. — Einhorn  pyloric  dilator.    A.  mbbar  hxn  with  ipiUM  cnvplopi-.  oollBpoml. 
B,  nibbOT  has  wJUi  gauM  Bovelope  influEed  with  ■ir:  C,  •lupcuolt. 

Surgical  Treaimcnt. — Should  internal  medication  combined  with 
the  treHtnient  outlined  fail  after  a  reasonable  time,  the  patient 
should  Ik-  referrwl  to  the  surgeon.  Claslroenterostoroy  is  usually 
folhiwed  by  favorable  and  permanent  results  in  iK-nign  steno?iia  of 
the  pylorus.     For  the  Irciitnicnt  of  cart^'inoma  see  Chapter  XXIX. 

Outrie  Tetuty. — Kussinaul  was  tlie  first  to  draw  our  attention 
to  tbc  fuel  that  to  certain  cases  of  dilatation  of  the  stomadi  teta- 
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lioid  spiisins  ot-ciir,  \Vc  now  know  that  thpn?  are  several  cniidi- 
tloiis  of  the  gttstrii-iiitmiiiiil  trui'l  nliich  iiiuy  muse  convulsive 
attacks.  ItobsDii  and  Moviiih&ii  beli«^-e  that  the  appropriate 
treatment  in  ult  cusim  of  jrastrif  tetany  ii*  sur^^icut.  'ITiey  conclude 
that  in  almost  all  rases  there  is  a  m«-hani(-al  obstruction  to  the 
unwani  pii:4»ugi;  of  food.  It  is  tills  stenosis  which  eau.scs  dilatation 
aiwl  hypertrophy  of  tlie  stomnrh.  To  relieve  the  obislrunion  and 
to  prevent  stugnatioii  of  the  Htoinach  contents,  siir);ical  meastires 
are  neeessary. 

ACUTE  DILATATION  OF  THE  STOMACH. 

This  condition  lit  noted  especially  after  laparotomie»,  injuries, 
chloroform  narcoNi>j,  torsion  of  the  duodenum  or  of  the  mesentery, 
dietetic  errors,  severe  infectious  diseases  such  as  pneumonia  and 
scarlet  fever,  and  chronic  cxhuttsting  diseases  interfering  with  the 
internal  secretions.  It  is  assumed  by  some  that  dilatation  of  the 
stomach  follon-s  any  condition  that  causes  acidosis  of  the  stomach 
wall.  The  main  featiu*  is  the  immense  distention  of  the  stomach 
and  upper  part  of  the  duodenum.  The  dilated  [xirtion  is  outlined 
abruptly  where  the  mesenteric  artery  crasses  and  compresses  the 
duodenum.  The  distended  stomach  e.xcrts  traction  on  the  mesen- 
tery below  the  duodenum,  thus  tiKhteninj;  the  presaurc  on  the  Utter 
and  startlnR  a  dangerous  \'icious  circle.  The  swallowinR  of  air  after 
operation  protrressively  distends  the  stomach  and  frx-qiieutlj-  causes 
a  condition  of  dilatation.  Tliis  condition  is  evidently  the  first 
phaJw  of  an  " arterionK-sentcric  occlusion  of  tlic  duodenum"  (sec 
page  7-13).  Aerophagy  is  oecasionally  tJic  primaT>'  factor  in  some  of 
these  surgical  and  mi>dical  cases. 

When  acute  dilatation  of  the  stomach  takes  place  in  a  pre- 
viously liealthy  person  the  clinical  symptoms  are,  as  a  rule,  most 
pronounced.  These  symptoms  consist  of  vomiting,  intermittent 
pains,  collaijse,  feeble  pulse,  accelerate<l  respiration,  and  constipa- 
tion. When  the  condition  does  not  readily  clear  up,  it  must 
always  be  regarded  as  very  grave. 

Intestinal  obstruction  invariably  causes,  as  one  of  its  early 
symptoms,  dilatation  of  the  stomach  (see  page  715). 

Treatment. — When  a  diagnosis  of  acute  dilatation  haa  been 
made,  the  stomach  should  be  eniptieil  and  lavage  performed  as 
frequently  as  indicated.  No  food  should  be  given  by  mouth; 
the  nourishment  should  consbt  of  nutritive  enemata.  Otherwise 
treatment  should  be  directed  to  the  rcestablisbment  of  normal 
gastric  peristalsis.  Itectal  enemata  (proctoclysis)  coni^sting  of 
lurge  (|OBntities  of  physiologic  salt  solution  are  indicated.  In 
selected  cases  strychnin  sulpluite  and  atropin  should  be  employed. 
Ct^Upse  should  he  treated  by  means  of  stimulants  and  normal 
salt  silution. 
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Early,  prolonged  and  repeated  lavage  reestablishes  the  normal 
mechanism  of  digestion.  It  relieves  the  stomach  and  duodenum 
of  gas,  stagnated  fluid,  and  the  residues  of  secretion.  The  removal 
of  this  toxic  material  is  conducive  to  recovery,  since  the  stomach 
then  contracts,  thus  relieving  the  arteriomesenteric  pressure.  It 
may  be  necessary  to  continue  this  process  for  many  hours.  Cathar- 
tics are  absolutely  contra-indicated.  When  the  trouble  is  due  to 
abnormal  fermentations  or  overloading,  the  washing-out  of  the 
stomach  has  a  direct  curative  action,  and  even  when  the  trouble 
is  of  other  origin  it  has  a  very  useful  palliative  effect.  The  patient 
may  be  placed  in  the  Trendelenburg  position,  a  stomach  tube 
being  used  for  drainage.  Epinephrin  is  especially  indicated  when 
there  b  reason  to  assume  that  the  severe  symptoms  are  the  result 
of  acute  exhaustion  of  adrenal  function.  Patients  should  always 
lie  on  the  right  side  to  assist  in  emptying  the  stomach  contents 
through  the  pylorus.  When  these  measures  fail,  gastroenteros- 
tomy is  indicated. 


CHAPTER  XXV. 

GASTUIC  UIXER. 

UlccsVkntricdu — Round  IIijteu— Peptic  tli-CKR—pERKoinTiNfi 

Gastuic  I'lcek. 

Gastric  ulcer  is  a  loL'alizcd  lesion  of  the  miicoiis  mcnibraiiv 
of  tlie  stomach.  It  is  rfiaracterixe*)  l)y  a  sliarp,  well-defined  out- 
line, more  or  less  deep  destruetion  of  the  mucosa,  and  by  no  ten- 
dency to  heal.  The  lesion  gi\fs  riae  to  one  or  more  rharn<rteri.ttic 
symptoms — pain,  vomiting,  hematemesis.  Gastric  ulaT  was  first 
desrril>ed  by  CniveilhieT  in  J829. 

pAthology. — Gastric-  ulcer  is  usually  round  or  oval  in  shape. 
In  some  instances  several  ulcers  may  become  confluent  and  thus 
form  a  larger  one  with  iin  irretrular  border.  Owing  to  the  tcn- 
deney  of  the  ulcer,  which  is  at  first  superficial  (florid  ulcer),  to 
penetrate  deeply,  the  base  is  frequently  the  muscular  or  serous 
coat  of  the  stomach.  In  "perforating  ulcer"  the  ha.se  is  one  of 
the  adjacent  viscera,  bound  to  the  stomach  by  adhesions.  The 
ulcer  is  funnel-shaped,  witli  the  base  as  the  apex.  As  a  rule  ulcers 
do  not  attain  a  size  much  hirger  than  a  dime,  though  some  of  the 
confluent  variety  liave  measured  ten  centimeters  (over  three  inclies) 
in  their  greatest  diameter.  An  ulcer  the  size  of  a  pea  may  cxliibit 
all  the  characteristic  symptoms  of  this  pathokigic  condition.  The 
tj-pical  gastric  uI«t  has  a  punched-out  appearance. 

Chronic  ulcer  consists  of  excavations  in  tlie  gastric  wall  ha^'ing 
cither  the  mucosa,  musculature,  serosa  or  perigastric  structures  as 
their  base.  The  mucosa  may  recede  or  overhung  the  base,  which 
consists  of  scar  tissue,  radiating  from  the  center.  .\ll  chronic 
ulcers  ore  iiroteelwl  with  a  callus  which  forms  the  base  iif  the  ulcer. 
In  carcinomatous  degeneration  the  carcinomatous  cells  arc  usually 
foun<l  in  the  overhanging  mucosa. 

On  microscopic  section  of  recent  ulcers  the  margins  show  the 
ducts  of  the  gastric  glands  cut  off  toward  the  base  of  the  ulcer. 
In  chronic  ulcers,  owing  to  a  reactive  inflammation  at  the  pei^ 
iphery,  a  thickcniEig  of  connective  tissue  is  formed  there  (callous 
ulcer)  which  may  be  pal])ated — especially  if  the  ulcer  is  located 
near  llic  pylorus.  Apart  from  the  igflsmmation  surrouuding  the 
c<lges  of  the  ulcer,  the  remainder  of  the  gastric  mucosa  is  likely  to 
be  normal. 

In  the  acute  form  of  the  lesion  the  necrotic  pn>ce3S  may  be  90 
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tliat  the  thin  serous  coat  is  perforated  (perforating  ulcer), 
ur  a  v'vssci  may  be  su  crutlvd  as  to  ocoulon  ycverv  bcmorrhflge, 
with  a  fatal  termination. 

Etioloffy. — Tlitf  lesser  ciirvntiirc  seems  to  be  the  favorite  scat 
of  uleeration,     !n  about  80  per  cent,  of  eases  tlie  ulcer  is  situatetJ 
on  the  iHJstrrior  surface  of  the  lesser  curxuture  luid  ut  tlie  pylorie 
sae — parts  of  the  stomach  which  together  form  a  segment  of  less 
th»n  half  the  total  surface  of  the  viscus.    This  portion  of  the 
stomach  IB  sulijecteii  to  the  greatest  irritation  from  the  moving 
mass  of  giwtric  contents  Ix-fore  the  latter  are  entirely  reduced  to 
liquid  form.     Another  exjdaiiation  is  that  these  parts  of  the  gastrit; 
mucosa  may  be  insuftteiently  nourished,  in  couscquence  of  dis- 
turbances of  circulation  due  to  spastic  contraction  (vagotonia, 
see  psgf  3SS),  so  that  Ihey  are  attacked  by  the  di^-stive  activity 
of  the  [lormal  gastric  juice,  and  the  so-called  ixrpiic  ulcer  is  the 
result.    .Such  disturbances  in  circulation  may  also  be  c«use<l  by 
severe  trauma,  simple  injury  to  the  stomach,  or  traumatic  influ- 
ences extending  over  a  prolongeii  period,  such  as  pressure  from 
corsets,  the  wearing  of  belts  by  workinginen.  continuous  work 
in  a  bent  position,  or  the  ta:>ting  of  superheatiil  dishes  by  cooks. 
Insuffiacnt  nourishment,  induced  by  circulatorj'  disturbances,  is 
also  traceable  to  embolism  or  thromlKUiis  of  the  small  orteries 
supplying  the  lesser  curvature  of  the  stomach;  specific  endai^ 
teritis;  venous  stagnation,  from  chronic  inflammatory  processes 
of  the  mucous  membrane;  and  altered  composition  of  the  blood 
{anemia,  chlorosis).     A  focus  of  infection  (or»l  sepsis)  may  be  the 
prcdomiiutting  factor  in  the  causation  of  gastric  ulcer  {sec  Duo- 
dena! ricer,  ('hapter  XLI).     From  typical  indurated  ulcers  of  the 
stomach,  streptococci  have  Wen  isolated,  suggesting  a  bacterial 
origin  for  the  ulceration;  and  these  same  streptococci  (viridans) 
injected  intravenously  in  animals  liavc  caused  ulcerations  of  the 
stomach.    Autodigestion    never    occurs    in    the   gastro-intestinal 
tract  below  the  field  of  action  of  the  peptic  ferment.    There  are 
no  "trjTJtic  ulcers."  like  the  "peptic  ulcers."    This  is  explained 
by  the  ability'  of  the  peptic  ferment  to  digest  raw  connective  tissue, 
which  the  trj-ptic  ferment  is  unable  lodo  (sec  page  1  IS)).    The  initial 
legion  of  peptic  ulcer  may  also  lie  due  to  a  derangement  of  the 
internal  secretions  (sec  page  :18S}. 

Frequency. — U'liert  found  one  case  of  gastric  ulcer  in  200  autO]>- 
sies.  (Iriinfcld  places  the  number  at  2H  per  cent.  These  are  the 
extremes.  Hrinton  founil  .1  ca.ses  in  UK)  autopsies;  Berthold,  one 
in  even,-  :i7,  or  in  that  proportion.  In  a  clinical  study  of  1000 
coses  of  gastric  disturbances  of  larious  kinds,  Friedenwald  found 
that  7.S  per  cent,  were  affected  with  ulcer  of  the  stomach  or  duo- 
denum. 

8«z  Predisposltioa  uid  Age. — Oastrlc  and  duodenal  ulcers  occur 
much  more  frequently  in  males  than  in  females.    Of  chronic 
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gastric  ulfcr  coming  ti>  i>pfrati<m,  Miiyo  reports  29  per  cent,  femaloB 
and  71  per  cent,  males.  These  uliers  have  been  olwexved  nt  ao 
I  early  iige,  lAHtn.  hnv'mg  rutiiid  ix-rfurutluii  of  tliv  stomach  in  children 
aged  eight  and  nine  years.  Ilabcrshon,  in  an  analysb  of  21)1  cases. 
\  noted  the  earliest  age  at  which  gastric  ulcer  occurred  to  be  ten 
years  (the  patient  a  girl);  several  children  (girls)  suffered  from 
gastric  liemorrliage  at  fourteen,  others  at  fifteen  and  sixteen;  the 
oldest  patient  was  a  man  iigcd  sc^enty-one.  This  tttiter  found 
tlie  disease  to  be  most  frequent  in  the  perioi-I  between  twenty  and 
fifty  year*.  In  women  the  period  of  liability  was  nutod  to  begin 
earlier  than  in  men.  and  to  reach  its  maximum  at  twenty-five  to 
thirty.  In  men  the  earliest  case  occurrwl  iit  tlic  age  of  twenty. 
Effect  of  Healing.  Deep  ulcer  heals  by  cicatrisation.  The  scar 
13  pale  and  starr^haped,  with  a  puckering  of  the  surrounding  mucous 
membrane.  Cicatrization  and  scarring  may  eventually  lead  to 
<leforniity  of  the  stomach,  producing  the  sn-cnlhil  hour-glass  con- 
traction. Hotir-gliL^  stuuiach  is  readily  diagnosticated  by  means 
of  the  Roentgen  ray  (sec  Plate  XV,  Fig.  2).  More  often,  how- 
ever, there  is  interference  with  gastric  movement  and  function  by 
adhesions  to  ndghboring  organs.  Stenosis  of  the  pjlorus,  with 
resultant  obstruction  and  dilatation. of  tlie  stomach,  occurs  in  the 
healing  of  ulcers  near  the  pyloric  exit.  The  involvement  of  the 
pnetmiogastric  nerve  in  the  scar  occasionally  gi^'es  rise  to  intense 
suffering. 

Symptoms. — The  symptoms  of  gastric  ulcer  are  at  first  ill-defined, 
resonbling  those  of  gastritis;  much  will  depend  upon  the  size, 
^ape,  depth  and  location  of  the  ulcer.  There  is  more  or  less 
discomfort  after  partaking  of  footi;  and  later  on  in  the  course  of 
the  disease  nausea  may  develop,  or  more  often  regurgitation  of 
food,  or  vomiting.  A  periodic  boring  pain  is  characteristic  of  well- 
established  gastric  ulcer;  it  comes  on  always  within  an  hour  after 
eating,  sometimes  as  soon  as  the  food  la  uigested,  and  may  be 
aggravated  by  the  character  of  the  latter,  especially  when  not  well 
masticated.  Fruits  an<l  vegetables  favor  the  development  of  the 
gastric  pain,  whereas  proteins  may  relieve  it.  (Tlic  pain  in  duo- 
denal ulcer  appears  at  any  time  from  two  to  three  hours  after 
eating,  and  is  relieved  by  the  taking  of  food.)  Liquid  food  is 
borne  much  better  than  solid.  Pain  in  these  conditions  varies  in 
intensity  from  the  slightest  pressure  discomfort  to  paro-vysmal 
agony,  llie  painful  seizures  arc  particularly  frequent  and  severe 
in  gastric  ulcer  complicated  nith  hypersecretion,  hjperaridity,  and 
pylorospasm  (see  page  398).  The  appetite  is  usually  good,  but, 
since  eating  is  followed  by  such  distressing  symptoms,  patients 
are  inclined  to  eat  as  little  as  possible  and  consequently  they 
become  much  emaciated  as  the  condition  progresses. 

It  is  now  established  that  the  sensation  of  hunger  is  induced 
by  a  type  of  tonic  and  peristaltic  contractions  of  the  empty  or 
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nenrly  empty  stniiiiarh.  'ITiose  gastric  hunger  contractions  occur 
witli  a  rhythm  and  intennity  that  have  no  relation  to  the  peculiar 
character  of  the  food  ingested.  The  tension  of  excesMve  ountroo- 
tioiis  on  sensory  nerves  readered  hyperexcitahle  by  the  presence 
of  Rastric  iilner  will  result  in  more  or  less  severe  pain;  and  there 
is  evidcnof  that  the  pains  of  gastric  and  duodenal  ulcers  are  con- 
traction pains  ariniiiK  in  the  stomach,  pylorus,  or  duodenum.  They 
have  been  correctly  named  hunger  pains.  These  pains  are  tem- 
porarily relieve*!  by  any  measure  which  inhihit^  or  decreases 
gastric  tonus.  This  result  can  l»c  brought  about  by  the  ingestion 
of  fiKid,  alkalis,  or  water. 

Localization  of  Pain. — -The  location  of  the  pain  corresponds,  as 
a  rule,  to  the  center  of  the  epigastrium — at  tiie  median  line,  just 
below  the  ciisifomi  cartilage.  The  portion  of  the  epigastric  region 
to  whi<-h  the  pain  is  referred  forms  a  circular  area  of  less  than  two 
inclitvi  in  diameter.    The  pain  is  increased  on  pre^ure. 

Cruvcilhicr  first  described  the  dorsal  pain,  which  appears  a  few- 
weeks  or  months  later  than  the  epigastric  pain.  This  pain,  which 
is  of  a  gnawing  character,  is  to  the  left  of  the  spine  and  at  about 
the  eighth  or  ninth  dorsal  vertebra.  It  may  extend  occasionally 
to  the  first  or  second  lumbar  vertebra.  Boas  has  drawn  atten- 
tion to  a  dorsal  point  of  pressure  at  the  level  of  the  tenth  to  the 
twelfth  dorsal  vertebra,  with  a  lateral  extension  of  two  or  three 
centimeters  ajid  a  height  of  one  to  four  centimeters.  This  pressure 
point  is  usually  left  of  the  median  line. 

romi/twp.— \'omiting  usually  occurs  an  hour  or  two  after  meals, 
or  when  the  pain  is  at  its  height;  and  the  pain  is.  as  a  rule,  relieved 
by  the  emesia.  The  vomitus  consists  of  either  gastric  juice  or 
watery  fluid  containing  partially  digc-^tetl  food  remnants.  Instead 
of  vomiting,  the  patient  may  have  attacks  of  nausea. 

UeoioTrhaije. — Hemorrhage,  if  slight,  may  pass  unnoticed;  but 
if  there  is  any  considerable  quantity  uf  blood  in  the  vomitus  it 
will  impart  to  the  latter  a  red  or  colTee-brown  appearance.  When 
it  is  not  possible  to  detect  the  presence  uf  blood. from  the  macro- 
scopic appearance  of  the  \'omitu8  or  dejecta,  it  is  well,  in  suspicious 
cases,  to  resort  to  Weber's  test  (see  page  SO)  for  occult  blood. 
The  examinatioti  of  both  gastric  contents  and  feces  by  mejms  of 
this  test  to  detect  concealed  lieniorrhnges  is  of  great  assistance. 
The  bciizidin  test  and,  more  retrntly.  the  phenolphthnleiii  test 
have  been  devised,  which  give  more  characteristic  reactions  (sec 
pugea  123  and  124). 

When  gastric  hemorrhage  is  profuse,  the  patient  will  experience 
a  feding  of  giddiness,  weakness,  syncope,  and  extreme  thirst. 
Among  the  objecti\e  sjniploms  is  pallor,  the  degree  of  wliich  will 
dc^nd  upon  the  amount  of  bloo<l  lost.  If  the  effusion  of  blood  in 
the  stomach  is  considerable,  hematemcsis  or  melena  may  occur. 
Hematemesis  as  a  s>'niptom  is  not  necessary  to  tlie  diagnosis  of 
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gastric  ulcer,  tlKiii^i  it  aids  in  cotifinning  tbe  diagnosis.  It  omirs 
in  about  half  the  ra.sc»i. 

Perfotation. — IVrforatiuii  is  one  of  the  most  frequent  causes  of 
death  frmn  pastric  ulcer.  The  estravasatimi  nf  jrastric  contents 
into  the  pcritmieiil  cuvity  is  attendetl  l)y  sudden  and  severe  abdomi- 
nal pain  similar  to  that  brought  on  hy  exertion  ttr  by  some  dietetic 
error.  S}'iteope  and  eolla]>se,  weak,  niiininj;  pulse,  and  peritonitis 
with  a  fatal  termination,  is  the  usual  result  of  perforation  of  a  full 
stomach.  I>isap]x-urance  of  hepatic  duhies.s  is  of  notable  diagnostic 
value.  An  early  sijin  of  perforation  of  the  stoinnrh  in  tenderness 
<»f  the  poueh  of  l>oU(i;Ias.  The  stomach  contents  frequently  flow 
down  and  atrumidate  here,  which  explain.>i  tJ)e  extreme  tenderness 
at  this  point.  (If  tlie  stomach  be  empty,  the  s>-mptonis  of  per- 
foration are  c()m|jaratively  unimportant.)  In  the  event  of  exira- 
vasution  of  gastric  contents  into  the  jH-ritoncal  cavity,  life  is  saved 
only  bj'  prompt  rcaort  to  operative  inIer\'eiition.  In  operations 
performed  witliin  ten  lioiirs  after  perforation  the  mortality  is  28 
per  cent.;  if  the  operation  be  delayed  for  more  than  twenty-four 
hours  the  m*irtality  rises  to  65  per  cent.;  after  thirty-six  hours,  to 
87  per  cent.  Later,  oi>eration  is  practicallv  hopeless.  (See  Plate 
XIV,  Figs.  3  and  4,  and  Plate  XV,  Fig.  I.) 

In  perforations  in  which  diffuse  infection  dne.H  not  take  place, 
owing  to  the  fact  that  there  was  no  food  in  tlic  stomiich,  a<ihesion8 
are  formed  with  iieiRhboriiig  viscvra.  'I'liis  subject  is  discussed 
under  the  heading  Pcrigastriti.s,  Chapter  XXVII. 

Willan  draws  attention  to  the  presence  of  a  ring  of  constriction 
aero.ss  the  abdomen  at  the  level  of  the  lower  margins  of  the  ribs 
as  a  helpful  liiagnostic  sign  in  cases  of  perfornted  gastric  ulcer. 
The  appearantr  is  as  if  the  abdomen  were  constricted  above  the 
level  of  tlic  umbilicus  and  below  the  transpyloric  plane  by  an 
invisible  rope,  which  represent-*  the  lex-el  of  the  lowermost  limits 
of  the  costal  arch  and  may  be  termed  the  "infracostal"  line.  The 
constriction  does  not  disai)pear  with  general  anesflioia,  but  docs 
disappi'ar  when  that  condition  has  advanc:cd  to  the  stage  of  general 
uixlominal  distention.  There  is  no  market!  hyiRTcsthesin,  and 
the  patient  has  no  feeling  of  tightness  at  the  site  of  the  constric- 
tion. It  is  assumed  that  the  powerful  impulses  resulting  from 
the  perforation  are  conveye<l  by  the  sympathetic  fibers  to  the 
celiac  plexus  arwl  from  there  to  the  spinal  cord,  whence  the  whole 
nervous  system  is  probably  invoh'cd. 

AppeliU. — ^The  appetite  is  apparently  not  affected  hy  the  pres- 
ence of  gastric  ulcer,  though  patients  are  apt  to  cat  but  sparingly 
through  fear  of  the  pain  which  the  act  induces.  Patients  complain 
of  <^^>nstaiit  hunger,  owing  to  this  inability  to  satisfy  the  appetite 
on  account  of  the  excessive  quantity  of  hydrochloric  acid  present. 
This  acidity  is  best  estimated  by  an  analysis  of  the  stomach  con- 
tents (aee  page  67). 
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and  Sequela.— Maiiftps,  from  the  xiewpoiiit  of 
origin,  dassifit-s  thv  cuuiplioatiotiH  and  svqiii-lii.-  ut  jffistric  tik-cr  as 
(1)  intrafcastrir;  (2)  (>jctra(;a»tric.  Ainotif;  the  intraRastric  are:  (o) 
bcmorrha4;c:  {h)  profound  anemitt;  (c)  iiitorftTcticL-  with  motility 
of  the  stomach  (if  th«  lesion  extends  deeply  inti)  the  musetilaris) ; 
('/)  stenosis  of  the  cardia.  pylorus,  btKly  of  the  stoiiiath  (lioiir- 
^lass  contraction);  (e)  ga»trorrhett,  with  its  various  complications, 
such  as  tetany;  (/)  carcinoma.  The  extragaiitric  complications 
include:  (a)  perfuration,  free  and  with  adhesions,  possibly  suppu- 
ration, also  subphrenic  and  other  absccsws,  fistula-  of  various 
kinds;  ('')  general  emphysema;  (r)  jierigastritis,  with  lonili/.ed 
thickcoinK  of  the  serosa,  adhesions  to  various  orgaus,  displace- 
ment or  distortion  of  the  st«mach.  These  setjueUe  arc  dealt  with 
in  this  and  other  chapters. 

Dia^osis.— A  probable  diagnosis  of  gastric  ulcer  may  be  made 
from  the  fact  of  profuse  hematcmesw,  if  carcinoma  of  the  stomach 
and  obstruction  to  the  portal  cir<'ulutiun  can  be  excluded.  In 
ever>'  case,  unless  the  ulcer  is  cicatrized,  occult  blood  is  demon- 
strable in  the  feces.  Pain  a|>|>caring  shortly  after  cjtttng  and 
lasting  for  two  or  three  hours  is  of  diaKiiostic  imjwrt,  especially 
if  there  is  a  circumscribed  spot  in  tJic  e|)igastric  region  that  is 
painful  to  jiressure,  or  a  simitar  sensitive  area  to  the  left  of  the 
eigtith  or  ninth  dorsal  vertebra.  Vomiting  occurring  shortl>'  after 
meals  in  patients  who  have  rwently  become  pale  ami  anemic  will 
justify  a  probable  diagno-iL*  of  gastric  ulcer.  Should  the  vomiting 
culminate  in  hematemcsis  or  nielcna,  and  cause  a  cessation  of  pain, 
the  physician  may  reasonably  conclude  that  the  lesion  is  gastric 
ulcer.  The  relief  of  pain  afforded  by  orthofurni  is  of  tliagnostlc 
value  (sec;  page  '270), 

The  desel<)pnient  of  chronic  gastric  ulcer  is  fRtpiently  ilue  to 
vagotonia,  or  increased  irritability  of  the  vagus  (sec  page  'iSHj. 

For  iletcrmiiiing  the  presence  and  location  of  gastric  or  duiKietiid 
ulcer,  the  "string  test"  devised  by  Einhorn  has  been  found  valu- 
able (Figs.  S3  and  S4).  The  stonmdi  being  empty,  the  iiulietit 
swallows,  i>refer»bl>'  at  night,  the  lunhorn  duodenal  l)ucket 
attached  to  a  braided  silk  string  85  centimeters  long,  which  is  to  be 
knotted  jtist  before  removal  at  the  level  of  the  upper  incisor  teeth. 
A  looi>  at  the  upper  end  of  the  string  is  jilaced  over  the  ear  to  pre- 
vent the  u])i>er  part  of  the  string  from  passing  into  the  stomach. 
'ITie  bucket  is  withdrawn  on  the  following  morning  and  the  string 
examined  for  a  red  or  brown  stain.  Tlie  lower  end  of  it  is  found 
to  be  yellow  or  grp«"nish-velIow,  and  the  bucket  contains  bile  mixed 
with  mucus.  pn)vided  it  has  passnl  the  pylorus  which  it  invari- 
ably docs  in  fn>m  two  to  eight  hours  if  there  is  no  obstruction  at 
the  pylorus.  Should  the  bucket  fail  to  [lass  into  the  du(Hlenum,  a 
smaller  one  is  used  the  succeeding  night,  and  in  this  manner  an 
approximate  idea  of  the  caliber  of  the  pylorus  iiuiy  lie  gained. 
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By  mmaiiriiiji;  the  distiiiictt  from  the  knot  in  the  string  to  the  red 
«r  hrown  stain  (shoiiid  tliere  be  vn^),  we  are  able  to  definitely 
localUe  the  ulcer.  If  the  stiun  is  39  to  42  centimeters  from  the 
iticisnr  teeth,  the  nicer  is  Wateil  «t  the  cardia;  if  44  to  54  oenti- 
mctrrs,  At  the  lesser  eu^^'utll^c ;  if  65  to  50  eentimcters,  at  tbe 
pylorus;  and  if  over  5"  epntimelers,  in  the  duoileiinni.  I  have 
nubstitutcd  n  large  porcelain  bead  for  the  Kinhorn  bucket  and  find 
that  it  serves  equally  well.  If  this  test  be  made  several  times 
on  nnc  intlividuni,  and  each  time  a  red  or  bronii  stain  is  found  at 
about  the  same  distnnee  from  the  teeth,  the  clinician  may  be 
Htire  that  »  I<K'uIixed  lesion  of  the  gastric  imtcoga  exists,  which  is 
prubably  ulcer.    This  test  ^\u  in  value  the  mure  1  use  it. 


fla.  tt.— A  hmPiUtw  Mriac 


Fm.  84.— a   poaitin  (triuK. 


Itt^ntirrfKiRraphii'  is  of  Kreat  assistance  in  tbe  diajtnnsis  and 
locativtn  of  chronic  gastric  ulcer.  In  the  superficial  or  florid  cases 
It  dues  ntw  help  as  much.  In  all  rases  of  the  rallous  t.\-pe  focnt- 
gentdoilk-  dia^nx^s  U!uull\-  proves  correct ,  as  shown  by  operation 
(seepigeHIV 

PnfMSb.— >Mth  a  better  understamlinK  of  the  etiologi,-  and 
patholoicy  of  ita.-itric  uli-er.  as  well  as  improved  n»rtl«Hls  of  trtat- 
metit.  the  omWik  for  complete  re«>verj-  is  much  more  faturable 
than  fonuerlj'.  TV  rca^m  ll>cre  are  ucl  uhmt  sihxvsscs  in  tbe 
trratment  of  (hi*  [latiwloKic  erudition  is  that  ii«ticiit>  frcquemly 
pre^vt  >«<-h  indefinite  s,\"m|>ti>nis  thil  the  nature  of  the  disease 
is  otKrurrd  aod  imfKt^per  treaiuicnt  instituted.  Tbe  further  fact 
that  iih.\>irtaBS  too  olten  fail  to  insist  npon  tbe  di.«ipl)ne  iwvvssaiy 
fur  iIm-  a  iMIlRiliiiiriil  \^  ibe  best  results,  but  cvvitent  tlMai> 
MlA-r»  with  ptOMXtbing  a  fe«  dietar.N  rules  *ih1  ^"vat  hannkm 
drug,  has  rtsuhed  tn  •  daooidty  that  at  tinro  resists  ratioMl 
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"^tttment.    The  phj-sician  should  insist  very  strongly  on  i)\v  rest 

^tt*.   The  older  tlie  ulwr  the  more  unfavorable  the  proftnosis. 

"*ixir  ulcer  having  its  base  on  the  serous  membrane  or  on  some 

'*''Kwi  in  close  proximity  to  tlie  siotnuch  will  resist  all  medical  treat- 

^Cni:  surjtery  is  the  only  rcrours»e  in  such  caws  (callous  ulcer). 

•^  «i«  location  of  the  ulcer  is  a  mutter  of  importance:    in  ulcers  of 

*-t*« R'lorus,  ow-inR  to  the  fact  that  they  tend  to  produce  cicatricial 

^^wsmnas,  sometimes  the  only  hope  of  recovery  lies  iti  operative 

*"*"«ato»cnt.     When  the  ulcers  are  deep  we  are  apt  to  have  such 

^*»iplicatious  as  hemorrhugc  from  perforation,  udhe^uons  to  the 

*I>Teen  if  the  ulcer  happens  to  be  located  in  the  fundus,  and  peri- 

fTTBitiiliii      \Vith  h^'persMTction  as  an  accompaniment  tlie  ]>roKno»i3 

of  irsstrie  uloer  '\»  less  favorable  than  when  there  is  simple  hypcr- 

^^*.*i(iity  (s«'c  page  97). 

TrwtmeQt.~Pro|^laxt3. — Hygiene  of  the  month  Is  most  impor- 

t^wit  (see  page  296).     A  prtqicrly  selected  diet  will  do  much  to  pre- 

Ar-tan  the  oceurrencc  of  ulcer  of  the  stomach.    An  absolute  milk 

elin  should  l»e  prescribed  as  soon  as  the  first  sj-mptoms  of  the 

<iu(i5e   ticcomc   manifest.    Care   should    be   exercised   to   avoid 

cxtrane.s  of  temperature  in  fcKxl.     An  etfort  should  be  made  to 

otTocomc  tJie  hj-perchtorhjdria  which  is  an  important  etiologic 

factor  in  gastric  ulcer.    The  anemia  whicli  is  a  frecitient  aecom- 

piuiDCnt  of  the  disease  should  likewise  be  treated. 

Uubv-ZtoauMB  Treatment. — k  therapeutic  proc<-dure  suitable  to 

sl'Ehl  or  mcxlcratel^-  scitrc  cases  of  Rastric  ulcer  un<i)mplieated 

V  hemorrhage  is  tlie  I^ube-Ziemssen  treatment.    After  the  diag- 

"^is  has  been  cunfinned,  tlic  patient  is  given,  for  tJie  first  four- 

'"n  d*>'s,  complete  rest  in  bed.     Every  morning,  an  hour  before 

PVttking  of  fotxl.  he  is  given  one-quarter  Htcr  (J  pint)  of  Carlsbad 

Wtitlbrunncn  water  (at  yil^  F.)  in  which  is  dissolved  6  to  11)  Cim. 

''■^  to  150  grains)  of  natural  or  urtifieial  Carlsbad  salts.    It  is  also 

"•^vijablc  to  dissolve  Itl  grams  of  Carlsl>a<l  salts  in  a  quarter  of 

.*  liter  of  pure  water  at  a  temperature  of  OU*  F.,  to  be  sipped  at 

">tervd». 

.  liot  fomentations  are  applieij  over  the  epigastrium  <luring  the 
I'.**-.  For  this  purpose  maslicd  potato  poultices  or  linseed  poul- 
.'*^«s  are  good.  A  piece  of  clean  flannel  cloth  should  be  interposed 
^^Iween  the  skin  and  the  poultice.  In  using  thermophores  or 
^»?(-tric  heating  pads,  which  furnish  a  continuous  even  teuiperaturc. 
^"^«T  should  be  exerciacd  lo  avoid  pressure  on  the  stomacli.  During 
*^c  night  a  moist  Pliessnitic  bandage  may  be  allowed  to  remain  in 
t*lBce  (see  page  250). 

The  diet  for  the  firrt  ten  to  fourteen  days  consists  chiefly  of  milk, 
y^itlter  hot  nor  cold.     During  the  first  two  or  three  days  of  the 

i**nirtccn,  a  quarter  uf  a  liter  (J  pint)  of  milk  is  given  [>er  day,  in 
^•Uespnonful  dcses  at  rejriilar  intervals.  This  quantity  is  then 
Vidiuily  increased  to  one-half  liter,  and  at  the  end  of  the  first 
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week's  trwitmeiu  l<i  one  liter,  Thi-  culoric  valm*  of  tliis  small 
quantity  of  milk  may  he  enhanced  by  the  addition  of  cream;  the 
increase  in  (.-aloric  value  can  be  estimHtod  from  tbv  following 
calculation  by  Strauss: 

CUotlMt 

A     100  Gm.  fuU  milk 70 

B      75  Gm.  fiill  luilk  +  23  Gm.  cwam IIS 

C      50  Gm.  fiiU  milk  +  fiO  Om.  crwHn I8& 

D      25  Gm.  full  milk  +  75  Gm.  emun 205 

E     100  Gm.  creum 250 

Therefore  there  are  present  in  one-balf  liter  (1  pint)  of  each  of 
tliese — milk,  milk  and  crearn,  and  cream — the  following: 

CftloriiK 

A        350 

'  B        576 

C        92S 

D        1023 

E        1250 

Voik  uf  egg  may  be  ad<le<i  to  the  milk.  When  milk  is  ill-bomc 
or  patients  exhibit  a  dislike  for  it,  it  may  be  made  more  palatable 
by  tlie  addition  o(  tru,  cocoti,  vanilla,  or  milk  rice  and  milk  jellies. 
Beaton  cream  or  cream  jellies  may  be  given.  Milk  soups  with 
rice,  oatmeal,  or  the  infant  Hours  (liulf  a  tablespoonful  of  flotir  to 
half  a  pint  of  milk)  will  be  found  agreeable  to  most  patients,  Sugar 
may  be  adtled  to  suit  the  taste. 

Wieii  aversion  to  milk  is  very  pronounced,  do  not  insist  on 
its  use.  In  snich  citse^  the  most  suitjible  substitute  during  tlie  iint 
iJays  of  treatment  is  yolk  of  egg  beaten  up  with  sugar  so  that 
the  patient  takes  two  to  four  eggs  per  day;  or  flour  Moups  with  tlie 
addition  of  butter  may  be  given  instead. 

Wlicn  the  quantity  of  fiwHl  taken  is  too  .imall,  on  account  ot 
severe  pain,  it  is  advisable  to  add  to  the  soups  such  concent  rated 
fooda  as  pla.<<mon  or  fluid  somatose.  Jellies  made  from  chicken, 
meat  or  rasplK-rrics  may  be  employed  with  adviuitage.  I'atients 
who  are  fond  of  sweets  should  be  given  sjTiipj'  fruit  juices,  such 
as  are  made  from  applet  or  raspberries;  or  malt  extract  may  be 
added  to  the  milk  or  cocoa. 

This  strict  diet,  as  outlined,  is  continued  for  at  least  ten  da>'5. 
If  the  pains  subside  rapi<lly  the  diet  may  he  increased.  When, 
however,  the  pain  persists,  it  is  necessary  to  prolong  the  period 
of  physiologic  rest  to. fourteen  daj-s. 

As  might  be  expected,  patients  on  such  a  regimen  decrease  in 
weight.  ITie  loss  of  weight,  however,  may  be  accepted  calmly, 
since  the  meager  diet  has  contributed  to  the  comfort  of  the  patient 
and  shielded  the  gastric  nmwisa  from  undue  irritation. 

Near  the  end  of  the  second  week,  if  the  patient's  conditioTi  per- 
mits, bouillon  or  soups  enriched  with  yolk  of  egg,  breast  of  chicken, 
or  squab,  enter  into  the  dietarj-.    The  flour  soups  mentioned  may 
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coiitiniiwl.  When  the  pains  ha^"l■  wholly  disiippoared  a  can-fiil 
triiil  may  l>e  loaile  of  a  few  teiuipooiifulii  «f  vcrj-  finely  ohoppitl 
breast  of  chicken  or  squab.  If  this  is  easily  borne,  light  egg  dishes 
are  added  to  the  dietary.  Tlien,  tentatively,  a  few  dessvrtspoon- 
fuU  of  miuihi-d  [Mjtatocs,  softent^  biscuits  (iraekers)  or  xwiehack 
may  be  ml  ministered.  Owing  to  the  preponderance  of  liquid 
nourishment,  putients  do  nut  experience  much  thirst  during  the 
first  and  second  periods  of  the  treatment;  thirst  may  be  allayed 
by  SHiail  pieces  of  ice  dissolved  in  the  mouth.  The  white  of  an 
egg  mixe<l  with  2tM)  Cc.  (Svij)  of  water  sweetened  with  a  teaspoouful 
of  sugar  is  recommcii<lcd  us  a  bt^verage. 

The  diet  during  the  second  period  (beginaiog  with  the  fifteenth 
day  of  the  treatment)  is  maintained  until  the  end  of  the  third  week, 
during  whic'h  time  the  patient  i.<i  kept  at  rest  in  bed.  Carlsbad 
water  is  continued,  likewise  the  hot  applications  over  the  epigas- 
trium. At  the  end  of  thrc«  weeks  the  patient  may  be  placed  upon 
«  more  extended  diet;  such  articles  of  ttwd  a-s  light  cheese,  boiled 
chicken,  squab,  small  steak,  swectbrcwls,  and  mtnced  veal  cutlets, 
are  perniittetl.  Ham  and  uncooked  meat  must  be  avoided.  At 
tilts  pcri<Hl  of  the  treatment  iish,  such  as  pike  or  trout,  well  cooked 
and  serv'ed  with  butter  balls  mul  Imtter  sauce,  may  l>e  introduced; 
also  mashed  potatoes,  as  well  as  other  kinds  of  vegetables  in  the 
form  of  purfet.  The  quantity  of  biscuits  an<l  zwieback  may  be 
increased,  care  Ijcing  excreiswl  that  such  articles  arc  eoniplctcly 
bmken  up  and  taken  in  a  soft,  moL*t  condition.  The  milk  diet  is 
meanwhile  continued. 

The  hot  fomentations  need  not  l)e  resorted  to  so  frequently 
during  the  fourth  week.  During  the  latter  part  of  this  [icriod  the 
patient  is  allowed  to  remain  out  of  bed  and  the  hot  applicjitiuns 
arc  dLtcontinued  altogether.  The  diet  is  arranged  on  an  increas- 
iiigl,\'  lil>eral  basts.  Such  foods  as  biscuits,  zwieback  and  white 
bread  toast  must  be  carefully  masticated.  The  regular  diet  to 
which  the  ]mtient  has  been  accustomed  is  not  to  l)e  resumed  under 
two  months  from  the  initiation  of  the  treatment. 

Summaru  iif  Leube-Ziemssen  TTi-ulnieut. — There  arc  four  cardinal 
ptnnts  to  be  observed: 

1.  Rest  in  bed  for  one  or  two  weeks.  This  relieves  the  pain  and 
promnteii  heahtig.  After  the  tenth  day  the  patients  lie  down  two 
hours  after  dinner. 

2.  C'arUbad  water,  a  quarter-liter  (}  pint),  lukewarm,  every 
morning  for  two  weelu. 

3.  Ai>plicatioii  of  a  hot  poultice  or  thermophore  to  the  epigas- 
trium. Tile  p()ultice  must  be  changed  e\crv  fifteen  minutes  and 
kept  verj'  hot.  l.eube  ne%'er  uses  poultices  in  the  treatment  of 
bleeding  ulcers,  as  they  are  apt  to  cause  a  recurrence  of  the  hentor- 
rha^.     During  heniorrlutgc  Ice-bags  are  used  instead. 

4.  Light  diet  of  high  nutritive  value  and  ready  digestibility'. 
Si 
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Confining  Uie  patient  to  bed,  with  rpptal  alimentation  {see  pa|ce 
243),  for  several  dnys  twfore  beginning  the  Leubo  treatment,  is 
helpfu).  The  reasoiiahleness  of  this  proredure  is  apparent,  since 
absolute  rest  brings  about  a  cessation  of  ))atii  and  vomiting  and 
facilitates  tlie  liealing  of  the  uiner.  Persons  subject  to  ulcer  should 
lead  abstemious  lives  in  regard  to  diet  and  beverages,  and  those 
who  have  been  cured  should  not  undertake  heavy  work  or  violent 
exercise  within  a  year  from  the  cessation  of  the  sj-mptoms. 

LenbartE  Treatment. — Among  the  more  recent  methods  of  tn-at- 
meiit  of  gHslrii-  ukcr,  esiJceially  when  eomplicatcd  with  hemorrhage, 
is  that  deviseil  by  l^nhartz.  The  principle  underlying  this  treat- 
ment invoivca  the  maintenance  of  enforced  nutrition  from  the 
beginning — that  is,  from  the  time  of  the  hemorrhage,  Lenhartz 
adminifttcrs  the  minimum  tjuantity  of  f<jod  w-ith  maximum  caloric 
value,  He  argues  tJiat  in  the  I.eube  trnitmcMt  the  nutrition  of  the 
patient  is  so  far  below  his  neetis  that  the  anemic  condition  is  Imund 
to  become  more  pronounced  and  the  chances  for  tlie  ulcer  to  heal 
arc  greatly  lessened.  Lcnhartz  by  his  protein  rcRimen  aims  to 
countentct  (lie  hj-jieracidity  so  frequently  prfsent  in  gastric  ulcer. 
Strong  emphasis  is  placed  upon  the  importance  of  phj'^ical  rather 
than  phj'siologic  rest  of  the  stomach. 

The  lcnhartz  method  of  treatment  is  as  follows:  Absolute  rest 
in  beil  fur  at  lea.st  four  week.*.  All  mental  excitement  must  Ih: 
avoideil.  An  ice-bag  is  placed  over  the  region  of  the  stomach  and 
kept  tlicrc  almost  continuously  for  two  weeks ;  this  prvvcnts  gascomi 
distention  and  promotes  contracrtion  of  the  walls;  it  also  obviates 
hemorrhage,  and  eases  the  pain  when  pain  is  present.  On  tlie 
first  day,  even  when  hematcmesi.s  has  occurred,  the  patient  receives 
200  O.  (Svij)  of  iced  milk,  in  teasi>oonful  doses,  and  two  raw 
eggs — nithin  the  first  twenty-four  hours.  At  the  same  time 
bismuth  subnitrate  is  given  twice  or  tliree  times  a  ii&y,  2  Gm.  (30 
grains)  at  a  dose,  and  this  is  continued  for  ten  days.  ITie  cgpi  are 
beaten  up  entire  (with  a  little  sugar),  and  the  cup  containing  them 
is  placed  in  a  dish  filled  with  ice,  so  that  they  remain  cold.  This 
food  at  once  "  binds"  the  supersecreted  a^id  and  therefore  rapidly 
mitigates  the  pain;  and  the  vomiting,  which  is  often  quite  trouble- 
some, ceases.  The  jxirtion  of  milk  is  increased  each  day  by  100 
Cc,  (Jtiij),  and  one  additional  egg  is  given,  so  that  at  the  end  of 
the  first  week  the  patient  is  receiving  800  Cc.  (IJ  pints)  of  milk 
and  eight  eggs  daily.  Both  these  foods  are  continued  in  the  same 
amount  for  another  week.  No  more  than  a  liter  (quart)  of  milk 
a  day  is  allowed  at  any  time.  Besides  milk  and  eggs,  .some  raw- 
chopped  moat  is  gi\'on  between  the  fourth  and  the  eighth  day, 
usually  on  the  wxth-  35  Gm.  (5ix)  in  small  divided  doses  (stirred 
up  with  the  eggs  or  given  alone);  the  day  after,  70  Gm.  (Sij); 
and  later,  possibly  more  if  the  previous  portions  have  been  well 
digested.    The  patieut  is  now  able  to  take  some  rice,  well  cooked. 
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and  a  little  mftencd  zwieback.  Ihirini;  the  third  week  u  mbced 
diet  is  tolemtcd,  the  meat  being  given  well  rooked  or  lightly  broilc-d. 
Among  the  advantapes  of  the  I«nbart7  method  of  treating  gas- 
trit^  uIccT  are:  The  avoiJnnw  «f  partiiil  fasting,  so  tlislrcssing  to 
tnan>'  patients:  the  maintenance  of  bodj-  weight;  and  the  rapidity 
with  whirh  tin-  heniuglobiii  attJiins  th«  normal  uftt-r  hemorrhage  of 
greater  or  less  severity.  On  the  eighth  day  after  a  hemorrhage 
Leiitiart/  somt-tiint-s  prescribes,  in  addition  to  bismuth,  Blaud's 
iron  in  finely  powdered  form. 

Dot  in  Ulcbs  op  thb  Stomach  (Lbnhabte]. 
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Sippy  Treatment. —  Srutralization  of  Free  Hydnirhloric  Acid  in  the 
Stomach. — B.  W.  Sippy  states  tluit  after  an  exiKricnee  of  twelve 
years  in  the  treatment  of  gastric  and  duodenal  ulcer  on  the  principle 
of  protecting  the  ulcer  from  corrosion  by  the  gfustric  juice,  he  i.s 
eonx'iui'ed  tliat  the  va,st  majority  of  cases  now  treated  surgically 
could  he  readily  cured  by  the  jirotectivc  method.  The  reason 
why  a  gastric  ulcer  does  not  heal  as  rapidly  as  an  ulcer  loc-ated 
ebewhere  in  the  body  is  that  it.s  granulating  surfaces  are  periodi- 
cally subjected  to  the  digestive  action  of  the  gastric  juice.  Sippy's 
metho<)  consists  of  hourly  feedings,  and  the  administration  of 
elkalb  between  the  feedings.  A  wide  variety  of  soft  and  palat- 
able foods  is  permitteil,  the  basis  of  the  diet  being  milk,  cream,  eggs, 
cereals,  and  vegetable  piir6e.  The  alkalis  prescrilied  are  calcined 
mag^Ksia  (lieavj'),  sodium  bicarbonate,  and  bismuth  .'^uhcarlionate. 
The  antacid  effect  of  the  magnesia  is  greater  and  more  prolonged 
than  that  of  sodium  bicarbonate,  but  it.s  too  free  employment  is 
apt  to  result  in  diarrhea,  llie  bismuth  has,  of  course,  an  astiin- 
g«'nt  effect.  The  alkali  prescriptions  alternate  -  first  mapie»i«  and 
Nodium  bicarbonate,  tlicn  bismuth  subcarbonate  and  stHlium  bicar- 
bonate. As  muc'h  as  may  be  rcquiretl  to  neutralize  the  acidity  i» 
administered.  If  there  should  be  excessive  hydrochloric  acid 
secretion  at  night,  this  is  removed  with  the  stomach  tulw  each 
night  until  the  irritability  of  the  gastric  ghinds  has  subsided.  Tlie 
patient  rtinains  in  Ix-d  three  or  four  weeks.  The  results  obtained 
by  this  method  are,  in  the  words  of  the  writer,'  "almost  bevond 
belief." 

<  B,  W.  ajppy:  Clutrlo  *iiil  Uuudeiuil  tllovr.  JeurnBl  oJ  Uw  Atnerloaii  Mo<ll<-al 
AMDoUtion.  M*y  1^  19IS. 
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I  make  use  of  the  foUonnn^  ditt  in  thv  inttimcr  outti[ii>(]  below: 

DiKT. 

Soft  or  hord-builuil  «kip>. 

Milk. 

Bnad. 

MaktoBHt. 

Cneken. 

Stnined  cereals  niUi  cream  anil  siikai*. 

Rico. 

BlMfio-nuiuite. 

Jiuikpc. 

Plain  iw^cream. 

Miuih(sl  or  baked  potato  with  ermm  or  butter. 

I  A.M.  BreokfMt  DonRRtioR  of  food  from  tho  above  dif  t  list. 

lA.u.  AJkaLi  powder. 

tO.OO  A.u.  Two  oiincm  of  a  mixture  cif  liulT  milk  ivnd  liolf  utvBDi. 

11.00  A.M.  Ouesotl  or  liar<l-l>oil(<d  roK. 

12.00  U.  Nmm  meal  I'uuEJEtiDti;  of  food  (rum  the  alxive  diet  list. 

1.00  P.U.  Alkali  powder. 

3.W  r.u.  'fliToe  ouucee  of  a  mixture  of  half  milk  and  half  cvmam. 

4.30  P.M.  Alkali  powiliT. 

8.00  P.M.  KvrninB  mi-nl  notutinlini;  of  foiid  from  the  iiljnvn  dic-t  UhI. 

7.00  I'.M.  AJkuli  pim'diT, 

11.80  P.M.  Tiiiiililcr  of  bidf  mdk  and  half  utvtun,  uue  lukfd-buit(<d  i>fcg.  wliile 
bread  and  butler. 

If  in  pain  during  the  night,  take  the  alkali  powder. 


<Er"* 


Fla.  8S. — Elnborn  duodenal  Itilw:  A.  nu-tid  niimulit,  ihi'  lower  half  iiionded  with 
numroua  hal««,  the  upivr  IihK  poniniuiiicHtJrut  uiili  iiilv  t.  1,11.111.  iiiHrku  of  40. 
SO  *nd  TO  c-rntinic<<irs  from  I'npniilo;  C.  nibln't  hniid  with  ailk  ihrrail  ntUchod  (o  end 
of  UiliinK  nliioh  .-nil  Iv  i>1i>i>i>d  iivci  llii>  pnr  n{  thp  |Hilieiit.  F,  (voiliUK  iiyriiiia);  K, 
floiililc  conucolitiK  Vihc:  t),  lluoo-wuy  Rtupowk. 

Binhom's  Daodeiutt  Alimentation.^Eiiihorn  Ims  dc^'i5e<1  nti  iiislni- 
ment,  his  siwalhii  dintdrnal  tube,  by  which  fotxi  ean  he  iiitrochicwl 
directly  intu  tlie  limKk'imm  (Kig,  85),  thus  not  only  sparing  the 
stomach  the  work  of  digestion,  but.  what  is  of  more  consequence, 
avoiding  tite  aceumiilation  of  free  liydrochlorie  neid  in  thb  organ. 
A  sinull  metal  capsule  (14  mm.  long,  2'A  mm.  in  circiimfereuee) , 
perforatwl,  is  attached  to  a  long  thin  rubWr  tube  (S  mm,  in  eircum- 
fen-nee  and  1  meter  long)  wliieh  is  eomicclcd  at  the  other  end  with 
a  feeding  syringe  (Fig.  So). 
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FeeHing  is  hegiin  just  as  soon  as  there  is  no  longer  any  doubt 
that  the  end  i>f  thi*  tul>e  has  passed  beyond  flic  pylorus.  Tliis 
can  he  easily  ascertained  by  aspirating  some  of  the  fluid  with  tjic 
sjTinge.  [f  the  contents  are  clear,  this  indieati-s  gastriL'  jnice, 
while  yellow  or  grecniBh-yellow  liquid  indicates  duodenal  contents. 
The  food  should  he  introduced  very  slowly,  alwa>'s  at  body  tem- 
perature, ami  at  t«-o*hour  intervulH,  After  each  feedinR,  watCT 
should  he  fiTced  tlirnunh  the  tube,  and  afterwani  a  Htth-  air,  to 
expel  the  conlunts  of  the  pump  into  the  du<K)enum,  after  which 
the  stopcock  attachment  of  the  tulx.-  is  closwl.  The  tube  may 
reinnin  in  the  digt-^tive  tract  for  ten  to  fifteen  days  without  caus- 
ing appreciable  irritation  or  discomfort  to  the  patient. 


fm.  86.— Ouodviisl  toedins-     (Elntiorn.) 

Einhorn'a  diet  unit  in  duixlcnal  alimentation  consists  o(  240  Cc. 
{S^'iij)  of  milk,  one  raw  egg,  and  ir>  Cm.  (Jss)  of  sugar  of  milk, 
well  beaten.  'Hiis  amount  is  iHlministcritl  at  a  sbiglc  fwding. 
Hoiled  milk  is  not  coagulated  by  the  secretions  in  the  duodenum. 
Therefore  it  should  I>e  used  in  all  feedings  with  the  duodenal  tube. 
In  this  manner  the  plugging  of  the  tube  by  coagulated  milk,  which 
Would  occur  if  raw  milk  were  uwii.  iw  avoidwi.  When  it  is  desired 
to  introduce  a  greater  quantity  of  water  into  the  system  than  that 
taken  during  the  feeding  process,  n  liter  (quart)  of  physiologic  salt 
solution  may  be  given  by  proctoc-lj'iMs  (see  page  2;J9). 

Thf  patient  may  be  fed  while  in  the  sitting  pocsturc,  as  illus- 
trated in  Fig.  S((,  or  lying  dun'n. 

Methiid  "f  l'r->rfiiiiTt.—Thv  capsule  of  the  duodenal  tube  and  the 
lower  part  of  the  rubber  tulKr  are  moistened  with  warm  water  and 
placed  Id  the  pharynx  of  the  patient.  'Hien  the  patient  dritika 
1  little  water,  ami  the  instrument  soon  pa^tses  into  the  .■■ 
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To  be  ctTtaiii  that  tht  capsule  docs  not  stick  in  the  esophagus  it 
is  well  to  have  the  patient  shake  his  u)>fl<)im-n,  when  a  syriiigeful 
of  fhyme  «iii  Iw  nspirated  if  the  capsule  is  in  the  stomach.  Now 
wc  pass  &  syrinftefui  of  water  and  then  one  of  «ir  through  the 
instrument.  The  stopcock  is  then  closed  urd  the  apparatus  left 
untouched  for  about  an  hour.  Tlie  patient  is  told  not  to  close  his 
mouth  too  tijjihtly,  k-:tt  the  tube  be  ly-tsrdetl  in  its  wanderings. 
He  must  abo  avoid  intentional  swallowinf;.  Through  the  peri- 
stalsis of  the  atoiiuich  the  eap^iule  is  pushed  on  farther,  and  u»uall>' 
passes  through  the  pylorus  into  the  duodenum  and  later  into 
the  iipi>er  part  of  the  small  inte^ine.  It  is  advisable  to  have  the 
patient  read  some  litjht  literature  in  order  to  divert  his  attention. 
After  one  hour  we  examine  how  far  the  capsule  has  progressed; 
if  the  mark  III  (indicating  70  centimeters  from  the  capsule)  is 
near  the  lips  or  inside  the  mouth,  we  try  to  a3pirat«.  If  the  cap- 
sule is  in  the  duodenum,  we  usually-  obtain  a  clear  golden-j  ellow 
or  watery  liquid,  of  alkaline  reatrtion  and  somewhat  viscid  con- 
sistency. If,  however,  it  is  in  the  stomach,  we  obtain  an  add  liquid 
resembling  that  first  removed.  'ITiis  can,  of  course,  occur  if  the 
tube  lies  coiled  up  in  the  stomach.  Should  the  aspirated  material 
be  acid,  we  must  withdraw  the  tube,  after  putting  water  and  air 
through  it,  lis  far  as  the  mark  II  {.'ili  centimeters).  Tlie  tube 
is  then  again  elosc<i,  and  after  one-half  to  one  hour  the  test  pro- 
cedure is  repeated.  The  capsule  in  nearly  all  cases  enters  the 
duodenum  on  the  first  trial.  After  having  fed  the  patient  for  tcii 
to  fiiiirici'iL  days  the  tube  is  dased  and  slowly  withdrawn.  \Vhen 
the  ■■^ujiliiiRus  is  reached  by  the  ascending  capsule  the  patient  is 
told  to  swallow,  and  during  this  act  the  ea|>sule  is  withdrawn.  Both 
gastric  and  duodenal  ulcers  can  be  healed  by  means  of  duodenal 
ah  mentation. 

The  Morgan  Modification  (if  Eijikorn's  Vvodmat  Allvienlation. — 
Morgan  has  suggested  substituting  for  the  foregoing  rhe  Murphy 
drip  method  (see  page  2il'J)  in  duodenal  feeding.  He  uttitelie^  to 
the  upper  part  of  the  duodenal  tube,  by  means  of  an  additional 
section  of  rubber  tubing,  a  porceluin-Iined  irrigator  of  500  Cc  (1 
pint)  cajMieity,  The  irrigatt>r  is  placed  at  such  a  height  that  it 
retjuircs  about  an  hour  tor  300  Cc,  of  lluid  to  run  through  into  tlie 
gut.  He  begins  by  giving  IH)  Cc.  of  the  milk,  egg  and  lactose 
solution  every  two  hour»,  and  gradually'  increases  so  that  by  the 
end  of  the  first  daj'  the  patient  is  able  to  take  the  300  Cc.  at  one 
time  with  perfect  comfort.  Morgan's  patients  have  experience*!  no 
inconvenience  from  the  continuous  presi-uee  of  the  duiMlenid  tube 
in  situ,  and  the  feedings  have  frequently  taken  place  while  they 
were  sleeping  and  entirely  without  their  knowledge.  In  addition 
to  the  fee<ling,  Morgan  gi\es  5(H)  Cc.  of  normal  salt  solution  per 
rectum,  by  the  drop  mcthiM],  thus  adding  to  the  buly  fluids  and 
keepiikg  the  feces  soluble  and  the  bowel  actions  regular. 
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Medicinal  Treatment. — By  the  ndiiiiiiistrutiuii  of  drugs  in  the 
treatment  of  gastric  ulcer  an  endeavor  is  made  to  Htimulate  cica- 
trization, to  cover  and  protect  tlie  ulcer  from  chemical  irriiatioit, 
Biid  to  iicutrali:tc  the  gastric  acidity,  whether  due  to  the  normal 
aci<!  or  to  any  of  the  ahnornial  acids  u(  feniieiitation. 

In  « large  piTccntage  of  eases  of  gastric  ulcer,  pain  can  be  stopped 
by  the  adminiHtration  of  sodium  bicarbonate  in  larKe  dosage.  The 
quantity  required  to  overcome  the  hyperacidity  ami  diminish  the 
pain  is  large,  usually  II*  to  15  Gm.  C5ii-'«^iv}  a  day.  The  beat 
I  way  of  ^ving  the  mnltcine  is  to  dissolve  a  tcui^oiifu]  in  lime- 
vater,  add  a  little  spirit  of  peppermint,  and  have  the  patient  :np 
the  solution  teaspoonful  by  teaspoonfiil  until  the  pain  disappears. 
llie  following  prescription  19  serviceable: 

Oui.  of  Co. 

H — Spiritu*  inenikffi>  pi|>eriUB  ....  10  TRxv 

hla^au)  oxidi 2  0  Sn 

Sodti  hi(«rhon»Ii* 4  0  5] 

Civue  prcpparatn 3  0  3m 

Misw. 

Sig. — Ktir  a  IpMpoonfiil  in  hnlf  a  tiimlilpr  nf  water,  nnd  idp  »1ow1y,  n  len- 
Hpoonfiil  iti  n  lirii^,  luilil  tlie  pain  is  n-Uuvml. 

Tite  proportion  of  chulk  and  magncaia  will  vary  in  accordance 
with  the  tendency  to  diarrhea  or  constipation  on  the  part  of  the 
patient.  Sodium  bicarbonate  by  itself  has  the  objectionable 
feature  of  easily  forming  sodium  lactate,  sodium  clilorid,  and  other 
purgative  salts.  This  inconvenience  can  be  overcome  with  the 
aid  of  chalk  or  opium.  The  formation  of  sodium  clilorid  is  a 
gnive  fault,  as  this  salt  is  a  constant  source  of  hydrochloric  acid  in 
the  presence  of  gastric  juice.  To  overcome  this  objection  sodium 
bicurlxmate  should  always  be  combiiR-d  with  other  alkalis  or  inert 
powders  which  maj-,  in  part  at  least,  prevent  the  formation  of 
sodium  chlorid.  The  following  combinations  are  in  use;  each  is 
for  one  powder,  which  may  be  repeated  four  or  five  times  a  day. 
They  may  be  given  in  alternation,  every  hour,  in  the  endeavor  to 
neutralize  the  hyperacidity,  thus  favoring  the  healing  of  the  ulcer. 

tim,  or  Cr, 

f| — Sodii  liieatlxinaliM 10  gr.  xv 

Caleii  cur  bun  at  ix 0  2  Rr.  ii) 

Uinmutbisiibniirutia 0  3  gr.  v 

Mi*cc. 


On-  or  Ce. 

f( — Sodii  biciitbiHialiH 0  6 

CsJrii  corlMinntin 0  2 

Piilwria  tiilci 0  3 

Hinmiithi  ulicylntiit 0  4 

MlKe. 

Om.  or  C<i. 


I(— Sodii  bkarbonali* 0 

Cielic  prwimratip 0 

BtHDrnthi  subiiiiratis 0 

Pidv<>ri(  f>|iii 0 

MiKe 

On.  orOa. 

H— 8odii  liirarltonatii 0 

Mnipiaiii  u^iidi .  0 

I'ulvttrii  tnld           0 

Pulverix  MlaiUinnir  rndicU    .     ,     ,  0 

MijM. 


grit 
gr.  iij 

gr.  ri 


gr.viil 
gr.  IV 
gr.  iv 
Br-  i 


BisuiuUi  preparations  wcru  employed  over  «  centurj-  aRo  by 
OdicT  aa  a  pattncca  for  spasm  of  thr  stomapli.  The  use  of  bismuth 
in  the  treatment  of  ijajtric  uWr  was  sii^gcstcd  uboiit  the  middle 
of  last  century  by  Hmid  ami  Trmi^i^cau.  It  remained,  however, 
for  I'Ictner,  following  the  advice  of  Kus&umut,'  to  bring  the  bis- 
mutJi  treatment  improsMvely  to  the  notice  of'tbe  profession.  'ITje 
method  which  is  stroiiRly  advocated  by  Tleiner  is  as  follows:  'Hie 
stomach  tube  18  discarde»l  entirely,  and  bismuth  suspensions  (2i 
to  5  drams  of  bismuth  siibnitrate  In  a  timibk-r  of  warm  water) 
are  taken  by  moutli,  in  tlie  mornintc,  on  an  empty  stomach,  the 
latter  having  been  cleansed  three-quarters  of  an  hour  to  an  hour 
previously  with  about  150  Cc.  (5  ounces)  of  Carlsbad  or  Vichy 
water.  The  bismuth  is  given  daily,  the  dose  l>cing  more  or  less 
rapidly*  increasod,  rcduwd,  or  discontinued,  according  to  the 
clinical  course.  Breakfast  is  taken  after  half  an  hour's  rest.  'I1ic 
bismuth  treatment  sliould  be  employed  daily  at  the  beginning; 
later,  every  other  day  or  e\ery  tliird  <iay.  It  shoidd  be  eontiniK-d 
as  long  as  ncct'ssary  (see  )»age  2Co). 

Bismuth  subnitrate  i.s  a  salt  formed  by  tlie  combination  of 
l>ismiith  with  nitric  acid.  Nitric  ari<l  is  cattstie,  antiseptic,  and 
astringent.  Bbmuth  subnitrate  is  iuMiIuble  in  water  and  iMsses 
quite  well  llu^mgh  the  stomuib  into  the  duotlenum  without  much 
chuige.  It  has  l>een  proved  by  the  Roentgen  ray  tliat  in  the 
presence  of  ulcer  some  of  the  bismuth  adheres  (<i  iti  raw  surfaces. 
While  adhering,  tlte  subnitrate  disintegrates  slightly  and  liberates 
wuie  of  its  nasfent  nitric  acid,  which  acts  locally  as  a  stimulant, 
astringent,  and  antiseptir.  Tlie  nascent  nitric  a<-id  coa^idales  the 
albuminous  surface  of  the  ulcer,  which  thus  acts  as  a  protective 
during  tlie  time  of  healing.  If  the  practitioner  has  this  object  in 
view,  he  should  not  prescribe  bismuth  subnitrate  with  an  alkali, 
for  the  alkali  would  destroy  the  *mall  qiuiutity  of  nastx-nt  acid 
develojwi.  It  is  imjHissiblc  to  secure  as  giMxl  a  result  in  the  treat- 
ment of  gastric  idcer  with  any  other  salt  of  bismuth  as  with  the 
subnitrate.  The  incfficiem-y  of  bismuth  subcarbonate  is  due  to 
the  absence  o(  nitric  aci<l ;  in  the  dei\>in|xtsition  of  the  subcarbo- 
mite.  rarlmn  dioxid  is  e^■ol^■e^^.  The  eh€mi<-al  action  of  bismuth 
subnitrate  within  the  stomach  and  duiNlcnum  is  (li  autisecretory, 
(3)  astringent,  and  i/t'i  antiseptic.  For  the  better  uiMlentandiiig 
of  the««  three  bismuth  effei-ts,  it  is  iieceK*rj'  to  appreciate  the 
chemical  pnxrss  which  takes  i>laci>  upon  the  disintegration  (»f  the 
bianiutb  in  the  hydrtx-hloric  acid  gastric  (xintents.  The  dei-ompo- 
ggfioo  of  hsmuth  subnitrate  takes  place  according  to  the  following 
lonnub: 


Bi<r      +Ua  -  HNti,  +  H.^ 


AMirt*M  iMtMl  «l  Uw  M-IimJ  DnMcw,  OMoiw.  Oil 
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It  has  been  found  that  the  effective  onnstituciit  is  not  the  bistiuith 
oxid  thus  formed,  but  tbe  siinultaneuiisly  liberated  iiitrie  acid; 
the  three  riiemiral  effects  above  iiientionetl  arc  <iuc  It)  this  factor, 
1  have  Used  large  dusc-s  of  subnitratc  uf  bismuth  in  the  treatment 
of  gastric  and  duodenal  ulcer  for  over  twenty  years,  without  (Hic 
CMC  shonniig  s^inptoins  of  ill  ctTect.  I  prescribe  it  in  nqueous 
suspeiisioi]  only,  to  be  taken  before  meals,  three  times  a  <iay.  'I'he 
bismuth  Hhotdd  be  continued  for  one  to  four  weeks  during  tlie  cure. 
I  give  it  as  iu  the  fotloning  preacription : 

Om.  01  Co. 
I) — Binnuthi  iiubiutriitui,  c.  p.      ...      60 1 0  S  ij 

Aqua  dmtill&lu      .     .     .      q.  ».ad    240 10  Svii) 

Misoe. 
Six. — Shake  well.    Tnblmponnfiil  three  times  a  day,  before  meals. 

Nitrate  of  silver  has  been  used  for  a  long  time  in  the  treatment 
of  ga.stric  ulcer.  Johnwn,  who  was  the  first  to  reeommcnd  it,  liad 
observed  that  in  his  ease^  of  epileiBv  all  llie  gastric  sjTnptoms 
disappeared  after  the  administration  of  nitrate  of  sih'cr.  I  have 
seen  many  rases  in  which  all  gastric  s,\nnptr>nis  caused  by  ulcer 
cleared  up  after  a  course  of  nitrate  of  silver,  and  found  that  tlie 
silver  salt  ads  fnvondjiy  in  cases  in  which  pain  is  present  when 
the  stomach  is  empty.     It  probably  has  the  effecrt  of  an  untncid 

in  such  eases. 

Cm,  or  Cc 

B— Arnpnti  mt(»tiii 013  kt- v 

Aquie  dcHtillattf 180  {O  jvj 

Miscc. 
Sig,^A  iH)>ln<poon(til  in  a  winojilaM  of  (JiKtillBcl  water,  throe  timn  n  dny,  lialf 
ttO  liuur  beforv  uieulft. 

Care  should  be  excrdseti  in  the  administration  of  silver  salts, 
lest  the  condition  known  as  argyrism  result  from  their  too  long- 
continued  use  (sec  page  207). 

Chronic  ulcer  of  the  stomach  may  keep  up  a  cuntiiiuoU:s  irri- 
tation of  the  vegetative  nervous  system  (see  pa^^  387).  This 
may  induce  symptoms  of  a  secondary  neurosis  manifested  by 
pylonvspasm,  hyperacidity  and  hjperseerction.  We  should  aim  to 
keep  the  stomach  free  from  sensory  irritation  in  order  to  prevent 
spastic  contraction,  and  endpa\'or  to  promote  local  crirculatinn. 
Atropin  combats  tlie  neurosis  by  inhibiting  the  impulses  through 
the  vagus,  and  many  cases  are  su<-oessfuily  treated  with  this  drug 
(see  page  435).  Atropin  sulphate  should  be  administered  morning 
and  evening  for  four  to  six  wi-eks,  in  the  dosage  uf  0.001  to  0.0015 
Um.  (A  to  Ji  grain)  hypodermieally  (see  page  271). 

Scarlet  red  has  Imtii  usetl  for  the  healing  of  gastric  ulcer.  The 
dycstuff  is  not  pois«)n<>us  and  can  be  given  without  deleterious 
effect.  It  has  a  sliniulnling  action  on  epithelial  cell  proliferation. 
Scarlet  rod  0.5  Gm,  ("i  grains)  in  capsule  three  times  a  day,  liefore 
meals,  or  1  per  cent,  in  olive  oil.  may  be  employed. 
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I  havv  used  tiiit-turc  of  lodin,  a  five-drop  do»e  in  a  wincKlaa»  of 
water  to  be  taken  three  times  a  day  on  an  empty  Mtoiiiueli.  This 
tr(Mitm<.-nl  has  allayed  the  imn  and  put  the  patient  at  ease  when 
other  therajM-ut ic  n^nla  were  inelTectiial. 

Olive  oil,  owing  to  its  high  nutritive  value  aiwl  iLi  absolutely 
unirritatiii^  properties,  \s  a  therapeutic  a^'ut  worth  a  careful 
trial.  It  has  a  decidedly  reatraininR  ac-tion  upon  hydrochloric 
acid  secretion.  In  retTiit  cases  uf  nkir  several  sjKionfulis  of  tJie 
oil  iiiay  bt'  administered  daily,  the-  patient  rinsing  the  mouth  with 
some  good  moutli-wash  each  time  ttftx.T  takuig  the  dose.  The 
quautity  of  oil  is  gradually  increased  up  to  150  Cc.  (Sv)  per  day, 
taken  in  three  jxirtions.  There  is  nothing  to  prevent  giviu);  nutri- 
ent cncmata.  since  the  oil,  as  a  rule,  doei  not  cause  diarrhea, 
though  it  Usually  relieves  the  ounstipatiuu  from  which  patients 
with  gastric  ulcer  are  apt  to  nuffer.  Generally  in  eight  days  the 
dilative  trouble  disappears,  but  it  is  wise  t«  continue  the  oil, 
associated  with  an  appropriate  diet,  for  two  weeks  longer.  This 
treatment  is  ]>articularl>'  eflicaeious  in  olironic  ulcer  of  the  stomach, 
even  when  surgery  proves  of  no  avail  (see  page  271). 

For  tlie  treatment  of  hemorrhage  from  the  stoimich,  see  <!'hapter 
XXVI  on  (Jastric  and  Intestinal  Hemorrhage. 

Treatment  by  Antilytic  Seram. — Antilytitr  serum  has  recently 
been  eniploywl  with  some  success  in  the  treatment  of  gastric  and 
duodenal  ulcer.  The  serum  of  a  liealthy  iiidividmil  contains,  in 
addition  to  its  other  constituents,  a  substance  which  stimulates 
the  rejJair  of  tissue  cells  and  limits  cell  destruction  by  antHgoi lining 
certain  eii/.\Tnes  of  fi-xed  and  wandering  cells.  This  substance  is 
of  the  nature  of  antitr>-psin  and  is  attached  to  the  albmninous 
portion  of  tlie  serum;  it  has  been  called  by  Ilort  antilysin.  Anti- 
Ijtic;  scrum  recommended  for  use  is  the  normal  blood  serum  of 
the  horse,  fresh,  atoxic  and  sterile,  in  the  natural  condition  or  with 
its  antilytic  valency  increased  by  the  widition  of  globulin-free 
scrum.  The  treatment  is  applicable  to  ca,ses  <jf  gastric  ulcer  with 
or  without  hemorrhage.  Complete  rest  in  bed  for  two  or  three 
weeks  must  be  insisted  upon. 

The  antilytic  serum  is  adraini-ttered  by  mouth  three  or  four 
times  a  day,  immediately  after  meals,  ejich  do?iie  in  lialf  an  ounce 
of  water.  If  pain  is  severe,  tiO  to  80  Cc.  (5ij-iiss)  is  given  in 
divided  doses  in  the  twenty-four  hours.  In  nil  severe  ca.scs  the 
serum  treatment  should  be  continued  for  six  weeks.  Marked 
relief  from  pain  has  l>cen  c)t)>crienced  within  twenty-four  hours 
after  the  beginning  of  the  treatment. 

Treatnwat  by  Bacterial  Taccinw.— The  treatment  of  gastric  and 
duodenal  ulcer  by  means  of  bacterial  vaccines  was  suggested  to  the 
author  by  the  work  of  Turck  on  the  experimental  production 
of  gastric  nicer.  Heccnlly  l{<isenow  has  been  able  to  produce  in 
the  lower  animals,  by  intravenous  injection  of  living  streptococci 
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resembling  those  found  ia  rheumatic  fever  (Strcptoeocciis  viridana), 
ulfw  of  the  8tomach  and  diioik^nuin.  Hie  ulc«r»tion  is  due  to 
8  looilizwl  itifcction  and  secondary  digestion.  The  ukcrs  thus 
produ<:e<i  are  asually  MnKl«,  deiui,  deep,  bleed  easily,  and  resemble 
the  human  gastrie  uleer  in  many  respects.  In  some  of  tht'  experi- 
ments cholecystitis  was  indut-ed,  with  the  bc^inniiiK  formation  of 
Ralbtoiies.  Appendicitis  was  also  foun<!.  This  experimental  study 
in  valuable  from  a  tlierajieutk-  viewiMiint  when  we  consider  the 
c^sonic  work  of  Sir  A.  E.  Wright  and  his  vaccines  made  of  killed 
bacteria.'  It  would  seem  rational  to  use  Streptococcus  v-iridans 
vaccine  in  the  treatment  of  gastrie  ulcer.  Autogenous  bacterial 
vaccines,  or  vaccines  scnsiti7.cd  by  homologous  .scrums,  may  be 

Snriieal  InMmntioa. — The  indications  for  surgical  iiiten'ention 
are  as  follows:  (I)  In  sudden  severe  gastric  hemorrhages  tlireat- 
ening  life.  Tlic  ulcer  should  be  excised  in  the  interval.  If  it  is 
possible  to  exactly  locate  the  seat  of  the  ulcer  without  endangering 
the  condition  of  the  patient  through  too  much  handling  of  the 
stuimich,  operate  at  ouee.  (2)  Often-repeated  small  losses  of 
blood  that  cannot  be  checked,  when  the  patient  Ijccoiiks  anemic 
and  unable  to  take  siifficieiit  nourishment.  (3)  In  acute  perfora- 
liuTi,  when  the  prognosis  depends  upon  an  early  recogiiitioii  of  tlie 
condition  and  immediate  operation  as  soon  as  the  diagno-ti^  luis 
been  made.  (4)  An  ulcer  situated  at  the  pylorus,  with  ensuing 
stenosis,  stasis, dceoniiHisition  of  the  stomach  contents,  and  <icrarige- 

ent  of  tlie  ga-slric  mechanism.  (5)  In  patients  who  suffer  from 
pain,  diatiu'bancc  of  digestion,  vomiting,  anemia,  melancholia, 
inability  to  work,  and  general  nervoua  break-down.  (6)  Cia.<itric 
ulcers  with  formation  of  tumor,  no  matter  where  the  location  may 
be,  always  ileumnd  excision  of  the  tumor. 

The  value  of  gastroenterostomy  in  gastric  idccr  is  dciK-ndcnt 
upon  the  situatioii  of  tlic  ulwr;  the  nearer  it  is  to  the  duodenum  the 
better  the  prognosis.  Operation,  which  under  certain  rircum- 
ataitees  is  extremely  grave,  shoul<i  be  considered  carefully  and  in 
all  its  aspect-H  before  being  decide<l  upon.  Medical  measures  can 
'  ring  about  relief  and  perhaps  cure  in  a  large  proportion  of  cases, 
particularly  acute  ones.  The  possibility  of  chronic  ulcer  degen- 
erating into  carcinoma  must  be  taken  into  consideration  in  sum- 

ng  up  the  indications  for  surpcai  intervention.  It  is  better 
rheu  possible  to  excise  chronic  ulcers,  because  there  b  alwajs  a 
ability  of  later  carrinoniatous  development.  In  a  study  «f 
^One  thousand  eases  of  gastric  carcinoma,  by  I'riwlcnwald,  7.3 
per  cent,  gave  a  direct  history  of  ulcer.  When  an  ulcer  is  begin- 
ning to  undergo  carcinomatous  change,  the  hyperacidity  and 
Becretiun  of  gastric  jui<'e  diminish. 

■  CteilM  D.  Aaron.  Obwr\->(ioi»  ot  OpMnio  TlMnpy,  N«w  York  M«U«d 
Jcttnal.  D«i*mt«r  ).  IMM. 
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B  A  simple  uiicoiaplicated  K&^>c  ulcer  is  not,  in  my  npinion,  a 
Ipue  fur  surgicml  intcrvviitiun.  Only  in  the  event  of  complications, 
or  in  ulfprs  wliicli  defy  thorouRh  iiitprnai  treatment,  itnpiiiring 
nutrition  by  interference  with  motilitj-,  is  th«re  any  indication  for 
surii^cal  treatment.  The  fact  shauki  always  he  taken  into  con- 
Mderatiun  that  in  the  present  state  of  the  art  of  diagnosis  we  ciui 
have  only  a  suspicion  a.t  to  the  seat  of  the  ulcer.  We  know  that 
four-fifths  of  all  gastric  ulcers  are  situated  at  the  lesser  curvature 
on  the  posterior  wall  of  the  stomach — a  surgically  inacces^ble 
pldoe.  Unless,  therefore,  there  is  a  welUicvelopcd  ulcer  of  the 
pylorus,  which  has  been  diaftnosticated  by  t]ie  siRos  of  retention, 
it  is  impossible  to  make  a  safe  prognosis  of  recovery  or  cveii  of 
improvement   thrnugh   surpcal   means. 

So  far  as  surgery  is  available,  no  procedure  but  removal  of  the 
uleer  by  excision  or  gastroenterostomy  is  to  be  considered.  How- 
ever, excision  of  the  ulcer  docs  not  rcino\'e  the  cuiise  tior  the  ten- 
dency to  re-formation;  nor  does  it  impnivc  motility.  Neither  does 
it  reduce  hyixrracidity ;  but  it  docs  reino\e  tlie  dangers  accom- 
panying the  ulcer,  such  as  hemorrhage,  jx'rforatioii,  and  malignant 
degeneration.  Gastroenterostomy  and  fa\'orahIe  drainage  protect 
the  ulcer  from  irritation  by  the  hyperacid  ga-itric  contents,  and 
fiome  ulcers  which  have  defied  evcrj'  kind  of  Ircntment  will  heal 
or  l>ecome  Uitent  after  this  oiieration.  I'lcerfl  of  the  pylorus  or 
duodenum  can  he  eiirctl  by  ga-stroenterostomy,  but  no  others. 

It  is  always  necessnry  to  pay  8i>ecinl  attention  to  the  (iict  after 
stomach  operations  in  order  to  achieve  the  most  favorable  results. 
It  is  certainly  surprising  to  observe  that  «  patient,  compelled 
for  years  to  live  on  milk,  broth,  and  soups,  is  allowed  at  once  to 
partake  of  roast  beef  and  potatoes.  It  is  an  o\'ercstimation  of 
surgical  effect  to  suppose  that  a  stomach  which  has  been  seriously 
Impaired  for  a  niiinber  of  years  can  suikleidy  dcveloj)  nornml  func- 
tion. It  is  irrational  to  allow  such  a  patient  to  get  out  of  lied 
after  a  couple  of  weeks  and  to  discharge  him  as  cured  at  the  end 
of  three  weeks.  After  the  operation  a  careful  dietary  should  be 
maintained  for  weeks  and  even  months;  the  surgeon  should  be 
assisted  in  the  care  of  such  convalescents  by  an  internist,  Tliis 
course,  together  with  the  simultaneous  use  of  alkalis,  idlorils  tlw 
best  security  against  recurrence,  especially  at  the  jejunum,  in 
which  location  ulcer  ]s  vpt  to  develop  as  a  sequela  of  gfistroentcr- 
osolomy. 

When  dyspeptic  sj-mptoms  are  periystent,  following  the  surgical 
operation  of  gastroenterostomy,  it  has  been  found  lliat  duodenal 
alimentation  (see  page  .'iOO)  ^ves  most  gratifying  results.  Adhe- 
sions, or  small  ulcers  of  the  stomach  or  the  jejunum  in  the  vidnity 
of  the  new  stoma,  are  the  most  frequent  conditions  causing  the 
new  disturbances.  l>uodenal  alimentation  should  always  be  carried 
out  before  submitting  the  patient  to  further  surgical  measures. 


* 
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CompUcationa.— Oiie  of  tbv  most  frequent  compticatioos  of  gas- 
tric ulcer  is  Iwinnrrbajte.  Such  lipraorrliaKes  c-an  usually  he  stopped 
hy  internal  measures  (sec  .Chapter  XXVI).  and,  if  these  sliuuld 
fail,  iipcralivc  intervention  is  not  likely  to  help  (see  page  520). 

Perfor&tion  in  Qastric  Ulcer. — Statistics  show  that  the  site  of 
Hiistric  ulcer  is,  as  a  rule,  on  the  posterior  wall  of  the  stomach, 
yet  perforations  occur  most  frequrtitly  from  ulcers  on  the  anterior 
wall,  Tliey  hreak  by  sloughing  through  the  anterior  wall  tlirectly 
into  tlie  peritoneal  cavity.  A  sudden  severe  burning  paiji  in  the 
epigastric  or  umbilical  region  is  often  the  first  sym])tom  of  a  per- 
foration. The  pain  Ls  characteristic,  inasmuch  as  it  never  shoots 
from  one  part  of  the  abdomen  to  another,  but  remains  localized. 
J'requently  it  is  so  severe  as  to  comiwl  the  patient  to  cry  out,  and 

often  followed  by  collapse,  stidden  pallor,  a  (|uick,  feeble  pulse, 
old.  clamroj-  skin,  and  anxious  countenance.  The  passage  of  air 
from  within  the  stoiunch  into  the  peritoneal  cavity  will  imme- 
diately produce  an  effect  on  the  symjiatlietic  nerves,  resulting  in 
sliock,  when,  tiwlng  to  the  obtundcd  .senses,  pain  (lisapix-ars. 
Acute  [win.  fall  of  temperature,  rapid  pulse,  vomiting,  ten<Ier- 
nrss  in  the  epigastrium,  rigidity  and  shock,  demand  immediate 
surgical  iiitencntion.  The  operation  may  be  very  simple  for 
[lerronition  iit  the  greater  or  lesser  cnrviiturt-  or  at  the  anterior 
wall  of  the  stomach.  If  the  jjcrtoration  has  taken  l>lace  at  the 
posterior  wall  the  operation  is  most  diSicult  mid  usually  docs  not 
do  any  goml. 

The  statistics  in  ixTforalioii  show  such  unfavorable  results  from 
internal  treatment  that  it  seems  imperative  to  resort  at  once  to 
surgerj-  unless  there  are  very  important  considerations  to  contra- 
indicale  it.  About  one-half  of  the  ulcer  patients  who  have 
successfidly  gone  through  an  operation  for  perforation  remain 
(piite  wt-ll  for  years,  fully  capable  of  work,  and  practically  free 
from  gastric  symptoms.  Only  a  small  proportion  develop  severe 
ulcer  symptoms. 

Subphrenic  Abscess. — Subphrenic  al>scess  following  iierforation 
slioulil  likewise  be  operated  upon  as  soon  as  possible,  'i'he  most 
fre(|Uent  cau:^-  of  :<uch  suppuration  ts  gastric  ulcer;  it  Is  rare  to 
find  it  following  any  other  disease.  The  absiress  may  also  be 
8ul)he)iatic  i>r  retriKiiIic, 

Pyloric  Stenosis.  The  surg!<-ally  most  important  complication 
of  gastric  ulciT  is  benign  pyloric  stenosis  with  subsequent  dilata- 
tion of  the  stomach  (see  t'hapter  XXIV).  The  o))crations  for 
U)e  relief  of  iK-nign  obstruction  of  the  pylorus  are:  pyloroplasty, 
gastrojejunostomy,  and  gastroenterostomy.  Tlie  method  and  selec- 
tion of  the  oiM-ration  will  ilcpend  upon  the  conditions  at  the  time 
of  iijM'ratiixi. 

Brpertrophic  St«Do>is  of  tha  Pylorus. — Hypertrophic  steniwis  of 
the  pylorus  has  been  siiccessfulij'  operated  upon  in  very  young 
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children.  As  experience  in  these  cases  accumulates  we  find,  h 
ever,  that  internal  treatment  is  often  efficient  and  surgical  in! 
vention  not  often  required.  An  important  point  to  rememba 
this  connection  is  that  we  do  not  know  how  the  operative  re: 
accomplished  in  young  children  will  regulate  itself  in  advanc 
years. 

During  the  past  few  years  it  has  been  found  that  the  Ran 
stedt  operation  is  the  one  generally  adopted.  TIus  consists 
incising  in  a  longitudinal  direction  the  thickened  and  bardei 
pylorus  through  the  muscularis  down  to  the  mucosa  without  op 
ing  the  latter. 

In  congenital  hypertrophic  stenosis  of  the  pylorus,  a  child 
birth  seems  well  nourished,  but  soon  begins  to  vomit  its  ft* 
The  quantity  of  vomited  material  increases  from  day  to  day; « 
alteration  of  food,  modified  or  peptonized  milk,  seems  to  hi 
little  or  no  influence  on  the  vomiting,  which  continues  r^anllf 
of  the  quantity  of  food  taken.  By  the  use  of  the  stomach  tube  i 
find  that  if  there  is  no  vomiting  the  food  taken  is  retained  in  tl 
stomach  a  long  time.  The  weight  of  the  child,  meanwhile,  cm 
tinues  to  decrease  and  the  little  patient  looks  old  and  wrinklo 
Constipation  is  usually  present.  The  tongue  and  moudi  a 
moist  and  clean.  Upon  inspection  the  abdomen  is  found  to  1: 
flat,  and  a  peristaltic  wave  can  be  seen  to  pass  over  the  stooud 
Frequently  the  stomach  contents  may  be  outlined  throu^  tl 
abdominal  wall  and  the  visible  waves  of  peristalsis  ea»ly  n*l 
out.    An  epigastric  tumor  points  to  pyloric  stenosis. 

A  rare  condition  found  in  babies  is  due  to  an  infection  Uuoa^ 
the  omphalomesenteric  duct  and  urachus  that  induces  adhewo 
of  the  liver  and  duodenum,  pulling  the  pylorus  up  and  kinldiV ' 
in  such  a  way  as  to  give  symptoms  of  pyloric  stenosis. 


CHAPTER  XXVI. 

SASTRir  AND  INTESTINAL  HEMOUiaUGE. 

Unr  diffppent  conditions  may  cause  gastric  or  iiitcstitml  hciiior- 
S.  Blecdiiiit  in  thv  stomai.'h  may  take  place  wnthtnit  jiny 
b  SD'mptoms,  This  can  also  be  said  of  hemorrlmRc  in  the 
L  rrilf*s  patients  complain  of  heniat<.-niesis  or  melena,  they 
f  consult  a  physician  until  signs  of  intense  anemia  appear. 
iCDOsb.—Thc  diagnosis  of  gastric  homorrliajte  is  usually  not 
icult  matter.  Ther*  is,  as  a  rule,  hematemesis,  accrompanied 
lowx-d  by  rnrli'HM.  Hemorrhap^  from  the  mouth  and  resj)!- 
f  tract,  in  which  the  blood  has  Ijcen  carried  to  the  stomach 
valtowing,  miist  be  excluded.  Due  impiiry  must  U-  made 
{»rd  to  possible  prior  and  causative  injuries  to  the  head,  op 
[(lent  afTectioti»  of  th<.-  lun^.  In  gastrorrhagia  there  are 
ly  some  (ripcumstanccs  which  indicate  the  exclusively  gastric 
I  of  the  trouble;  in  almost  every  instance  there  is  a  history 
omadi  disturbance,  often  of  long  duration,  pn^cTchnj;  the 
rrhagc.     Hemorrliaec    without    any    previous    symptoina    ts 

Furthermore,  the  hirttor>-  and  clinical  symptoms  render 
liaguosis  fairly  easy  as  to  the  particular  disease  musing  the 
rrhage,  whether  gastric  ula^r,  sui>e-rfieial  ulceration,  capillary 
ing,  or  carcinoma.  Gastric  hemorrhage  ratiy  oeciu*  in  the 
ring  conditions:  Venous  or  ^'ari<:ose  hemorrhage  in  cirrhosis 
e  liver  or  obstruction  to  the  portal  circulation;  parenchyma- 
gastric  hemorrhftKe  in   diseases  of  the  heart,  liver,  or  blood; 

and  chronic  gastritis;  stenosis  of  the  pylorus;  miliary  ancu- 
;  injury  from  foreign  bodies  in  the  stomaeh;  caiLstie  poisons 
e  stomach;  syphilis;  arteriosclerosis;  septicemia;  ru])turc  of 
■BB  or  of  an  aneurysm  of  neighboring  structures  into  the 
Ipi;  anemia  and  disturbanci-^  of  mcni^lniution  (vicHfious 
ic  hemorrhafiej;  heniorrhoids ;  neurogenous  di.sturbaiice» 
etia,  gastric  crises);  and  cholelithiasis,  Intestinal  hemor- 
I  occurs  either  as  severe  acute  hemorrhage  (in  which,  as  a 
considerable  quatitities  of  blood  are  lost)  or  as  a  chronic 
ition  during  the  course  of  which  small  quantities  of  blood  are 
It  different  limes.  The  mildest  form  of  hcniorrhnge  is  that 
licb  mere  traces  of  blood  appear  in  the  feces.  Hemorrhage 
occur  in  cases  of  ulcer,  stenosis,  ileus,  malignant  tumor, 
jsLs  of  the  liver,  emboli.tm  of  varictus  sized  branches  of  the 
iiteric  artery  or  thrombosis  of  the  corresponding  veins,  and 
rrhoids. 
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Gastric  ulwr  is  the  most  coniinon  taiisc  of  hniiarrhaee  fntin  the 
stomach,  oarurring  in  5  per  cent,  of  the  entire  poi>iilatioii,  iiowrd- 
ing  to  Kwuld  and  otliers.  Hcinatvuicsis  occurs  in  at  Ica^t  41)  per 
rent,  of  all  caws  of  gastric  iil<'pr,  and  many  authorities  place  the 
proportion  much  lii^chiT.  In  a  study  of  10()0  cases  of  pastric  ulcer, 
Friedenwald  found  heraorrhaRe  in  only  22  per  cent.  It  is  fatal  in  8 
per  cent,  of  the  cases  in  which  it  occurs,  according  to  the  conserva- 
tive estimate  of  I#ube,  and  we  cannot  ciuestion  that  it  is  indirectly 
fatal  in  a  much  greater  nuiiiher  of  eases  through  aneaiia  and  its 
remote  con.'*e(|uencei(. 

Severance  of  the  omental  Woodvessels  leads  to  thrombosis  in 
them,  which  may  extend  hack  some  distance  from  the  point  of 
origin.  This  thrombosis  may  occhide  such  vessels  as  the  gastro- 
omciitfil,  gai-tric,  and  olhers.  The  hreaking-off  of  emboli  and 
their  lodgment  in  tlie  veins  of  the  stomach  and  intestine  frequently 
occurs.  This  is  followed  by  nei-rosis  and  ulceration  of  the  parts 
supplied  by  these  vessels,  and  often  by  fatal  secondary  hemorrhage. 
Dlffeuntial  yjifij;no*i>.^-'l"he  tlifferentiai  diagnosis  of  doubtful 
cases,  as  between  gastric  and  duodenal  hemorrhage,  is  a  matter 
fraught  with  great  difficulty.  The  following  svinptoms  indicate 
a  duodenal  origin  of  the  bleeding:  (1)  Pain  about  one  to  three 
hours  after  meals,  which  is  relieved  by  the  taking  of  food;  {2) 
considerable  mcl<-na,  associated  with  henintemesis  or  existing 
alone;  (;S)  the  pain  is  often  in  the  right  hypochondriac  region. 

ProphyUzii. — Only  in  easels  in  which  the  diagnosis  is  aseertainctt 
with  certainty,  in  gastric  ulcer  or  carcinoma  in  which  hemorrhage 
may  be  anticipated,  am  prophylactic  measures  likely  to  avail. 
In  such  cjises  occult  hemorrhages  frequently  prece<le  hematemesis. 
The  stools  should  be  examined  frequently  for  occult  blood.  Con- 
cealed gastric  hemorrhage  is  of  very  frequent  occurrence,  not  only 
in  gastric  ulcer,  but  more  especially  in  carcinoma  of  the  stomach, 
in  which  the  patients  often  "bleed  to  death,  as  it  were,  by  drops," 
without  the  knowledge  of  the  phj-sician.  A  very  careful  analysis 
of  the  feces  and  gastric  contents  in  all  cases  in  which  there  is  the 
least  cause  for  suspicion  is  reconmicnded ;  the  patient,  meanwhile, 
shoidd  be  placet!  upon  a  meat-free  tiiet.  On  discovery  of  occult 
blood  in  the  stools  tlie  patient  should  be  placed  at  rest  in  bed;  the 
diet  should  be  excJusively  liquid,  preferably  milk,  and  the  quantity 
.should  l>e  gradually  increased  untU,  at  the  end  of  eight  Asiys, 
three  Uten*  (quart.-*)  a  day  are  being  consumed.  Tlie  patient 
sliould  maintain  the  recumbent  posture  until  no  further  signs  of 
hemorrhage  are  evident  from  an  examination  of  the  stool  (see 
pege  I2.'i). 

Treatmaat. — Visible  {vianifeM)  or  macnmcifpie  gastrorrkaffia  a 
characterized  by  hematemesis,  tarry  stools  {melcna),  or  both.  In 
the  treatment  of  thb  condition  the  first  indication  is  to  stop  the 
bleeding;  the  second,  to  combat  the  condition  producing  the  hem- 
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orrhage.  The  putiont  must  be  placed  abaohitcly  at  rest  in  bed, 
in  tiie  (l»rsal  iKisition,  An  ic'i^-bng  siispciiik-il  by  u  frame,  to 
avoid  pressure,  is  placed  over  thi-  epiKaatriimi;  this  will  have  an 
unn]K«sic  etlert  and  condiii'e  to  the  comfort  of  the  patient.  When 
the  patient  b  auffering  much  pain  and  is  very  restless  and  sleep- 
less, morpliin  hyp(«lermii'fllly  will  often  bring  inmiedinte  relief. 
It  must  be  given  in  substantial  doses  to  be  effectual,  (LOlJi  to 
0.03  Gm.  (1  to  i  grain)  every  lliree  or  four  hours.  The  addition 
of  atropin  0.0006  Gm.  (j  J  j  grain)  relaxes  the  spasm.  Codein 
phosphate  0.02  to  O.OC  Gm.  (i  to  1  grain)  may  be  given  instead 
of  murphin, 

Suppiisitnries  of  extract  of  bellttdonna  0.0075  Gm.  (J  grain) 
and  extract  of  opium  O.OH  to  0,06  Gm.  (J  to  1  grain)  are  likewise 
effective.  Absolute  abstinence  from  food  is  neeejssary.  thus  keep- 
ing the  stomach  at  rest  not  only  physically  but  physiologically. 
Thirst  is  to  be  counteracted  by  small  pietrs  of  ice  in  the  mouth  and 
by  rinsing  the  mouth  with  water.  Proctoclysis  or  hypfKlurmucly- 
W9  of  physiologic  salt  solution  is  nn  excellent  me«ns  of  ([uench- 
ing  the  thirst.  It  is  rather  doubtful  whether  nutrient  enemata 
should  be  given  as  h  prophylactic  measure  against  inanition  from 
continuous  hemorrhage.  Nutrient  encraata  always  cause  the 
patient  to  move  about  ami  iiuUice  increaserl  peristalsU.  Bodily 
movements  should  be  avoided.  Instead,  therefore,  of  nutrient 
enemata,  proctoclysis  sliould  be  employed  (see  page  239).  When 
the  hemorrhages  are  moderate  in  amount,  nutrient  enemata  may 
be  resumed  earlier  than  in  tiie  severer  cases.  Wliile  the  hemor- 
rtiage  is  in  progress  the  ice-hag  should  be  replace<l  at  night  by  a 
Pricssiiitz  bandage.  Hot  compresses  should  not  be  employed  after 
recent  hemorrlmges. 

Should  the  quantity  of  blood  lost  be  large,  normal  saline  must 
l>e  administered  by  hypodermoelysls  or  by  intravenous  injection. 

Treatmenl  hy  Latage.^K  number  of  writers,  among  them  Ewalii. 
recommend  lavage  of  tlie  stomach  with  ice-wat«r  to  remove  clot3 
and  at  the  same  time  to  act  as  a  styptic. 

Kaufmann  l>elieve-s  that  gastric  lavage  is  the  most  e.vpcdient 
means  in  the  treatment  of  severe  hemorrhage  from  gastric  ulcer, 
provideil  it  be  carefiiUy  applied.  It  relieves  overdistention  by 
remo^nng  the  stagnating  masses  of  accumulated  blood,  add  secre- 
tions, food  remnants,  nnri  gas,  which  are  usually  present  in  such 
coses,  and  which  not  only  give  rise  to  nauseji  and  pain  but  act  as 
a  consUmt  source  of  irritation  to  the  mucous  membrane,  inducing 
hyperseereriini  and  thus  increasing  the  amount  of  gastric  contents. 
The  removal  of  this  material  allows  the  emptied  stomach  to  eon- 
tract,  and  this  aids  in  the  occlusion  of  the  eroded  vessel.  'Ilic 
tlinnnbus  onhnarily  formed  dues  not  usually  fill  the  opening  of 
the  bl(KHlves.sel  completely.  Ijivage  removes  such  inefficient 
tlirombi  and  gives  the  bleeding  vessel  a  chance  to  contract  and 
33 
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form  a  more  efficient  tlirombti^.  With  a  carefully  performed 
!avaf[e  t)iere  should  hv  no  danger  of  caiising  perforation  hy  ovcr- 
distention;  tht-  uniount  of  watt-r  in  the  stomiioh  at  any  ntie  time 
should  he  com  para  tiicly  small,  and  if  perforation  from  the  patho- 
logic process  should  occur  the  cleansing  of  tlie  stomach  will  prove 
Iwncfioial,  aince  it  prevents  the  entrance  of  Kastrir  contents  into 
the  peritoneum.  It  is  well  known  that  the  prognosis  in  perfora- 
tion is  best  when  tlie  perforation  takes  place  at  a  time  whea  the 
Stomach  is  empty  (sec  page  197). 

After  lavaRc,  larire  da-tea  of  cr>-ataliinc  bismuth  subnitrate 
should  be  administered.  Bismuth  in  cryNtalline  form  is  sup- 
posed to  adhere  more  tenaciously  to  the  surface  of  the  ulcer  than 
the  ordinarj-  amorphous  form,  so  thnt  the  blood  is  afcghitinated 
to  the  bismuth  mass.  Bismuth  Is  not  sufficiently  astringent  to 
contract  the  bloodvessels  and  thereby  stop  the  hemorrhage;  it 
does,  however,  aid  in  the  coa^Oatlon  of  the  IiUhkI.  at  the  same  timej 
exercising  a  snothiiig  iiilhience  iipnn  tlie  gastric  muc-ou-t  membranei 
(sec  page  .'>!"). 

Trtatmrnl  liy  F.iirriiala. — Hot-water  enematii  !ia\e  been  e)n|d(»yed 
with  favorable  results.  The  enema  consists  of  \  liter  (t  pint)  of 
water  at  120°  F.;  this  should  be  given  three  times  «  day.  The 
objcet  is  to  produce  reflex  anemia  in  the  upper  portions  of  the 
intestine.  Hot  cneniata  promptly  check  intestinal  hemorrhage  in 
typhoid  fever,  as  they  do  bleeding  from  the  rectum,  sigmoid,  and 
colon  (see  page  220). 

Hfdicinal  Trtatmeiil.—  ]hmox\nt'trs. — Ergot  has  a  direct  hemo- 
static action  and  should  always  be  given  subcutaneoualy.  The 
following  prescriptions  have  been  found  useful: 

Om.  (ir  Ca 

I) — ExlTHrti  ortcotn 10  ST.  *v 

A(iuie  (IcuiiiUnUc 5  0  Htl^xx 

rheiioiii<ii<iur<rHott 0  00  mi 

Sig. — FiftcMi  to  thirty  minunx  t^  t«  injcDted  •ulH.-utancoualy. 

Om.  w  Co. 
A— I'ixlrticii  ergots 2  5  ^.  xxxviim 

Glyrwini, 

Aqtue Kfi      6  0  nilxxx 

Mbce. 

Sig. — Fiflecn  to  thirty  miainv  novcml  i\xar»  iliuly,  hypndcrtiiicnlly. 

Emetin  bydriKihloride  has  proved  of  great  value.  It  acts  on  the 
smooth  fibers  in  the  bloodvessels,  causing  them  to  contract,  and 
thus  reduces  the  congestion  and  the  bleeding.  It  may  be  admin- 
istered hypodermieally,  0,02  Gm.  (\  grain)  twice  daily  for  two  or 
three  days. 

Hydrastin  hydrochloride  is  less  effective: 

Qm,  or  C«. 
B— Hydnwrtinjp  hydrochloridi       .     .     .      OIS  gr.  viiaa 

-iqutL' 4|0  5j 

Miicn. 

Sig.— Httcen  to  thirty  niinuna,  hypodennically. 
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The  fmpliijineiit  of  gelatin  is  more  promising.  Sterile  Ki^atiiUi 
is  fimiishwi  to  physirians  in  stn-iigths  of  10  per  cent,  and  20  per' 
cent.  It  is  markctol  in  sealed  glass  tubes,  rt-ady  for  use.  am!  la 
liquefied  by  placing  the  tubes  iii  hot  water.  It  is  then  taken  up  by 
means  of  a  large  sjTiiige  diret-tly  from  the  KlaM  tube,  and  injected 
3iibcutaneoii.<ily:  40  Cc.  containing  10  per  cent,  of  gelatin,  consti- 
tutes a  sitigle  dose  for  adults;  in  obstinate  on»crs  this  may  Im"  repeated 
several  times.  Strict  aseptic  precautions  must  be  obs<Tved.  Oela- 
tin  injections  do  not  give  rise  to  sj-niptoms  of  anaphjiaxis,  as  senira 
injections  sometimes,  though  very  rarely,  do.  tiehitiii,  like  horse 
serum,  increases  the  gliiliulin  and  promotes  coagulability  of  the 
blood.  The  slow  instillation  into  the  rectufrt  of  a  saline  ;^olution 
containing  1  per  cent,  of  gelatin  has  been  found  of  considerable 
value  in  intestinal  hemorrhage,  A  combination  of  calwum  cldorid 
witli  sterilized  gelatin  has  Ixren  prepared  under  the  trade  name  of 
kalzine.  Subcutaneous  injection  of  kalzinc  is  said  to  give  good 
results  in  heinorrliag«. 

The  action  of  gelatin  is  supposed  to  be  <lue  to  its  lime  suits; 
lime  sets  as  a  hemostatic.  In  severe  hemorrhages  chlorid  of  lime 
has  been  employee)  in  5  to  10  per  cent,  solution  in  the  form  of 
small  n-ctnl  eneniata—  10  to  12  (.'c.  (2  or  '.i  flutdrams)  everj'  two 
or  three  hours.  Wright  recommends  calciutu  lactate,  to  be  admin- 
istered by  mouth,  1  or  2  Gm.  (15  to  30  grains)  three  times  a  day. 
It  may  be  administered  h>-podermiraIly  in  the  same  doses. 

Another  pn-puratioo  is  stypticin,  which  is  injected  in  10-per-cent. 
watery  soluti<in,  .Mibcutaneoiisly,  !  or  2  Ce.  (13  to  IM)  minims) 
three  times  a  dtty.    CuKtd  results  have  been  claimed  for  it. 

Blood  tran.>ifusion  has  been  fotmd  to  be  an  excellent  hemostatic 
in  any  severe  hemorrhage  that  cnnnot  be  controlled  by  ihe  usual 
methods.  The  increase  of  blno<i  coagidation  and  the  stimidation 
of  capillnry  contraction  are  due  to  active  thrombin  in  the  blood 
of  the  donor  which  is  usuallj'  larking  in  the  recipient.  Thrombo- 
kinase  is  present  in  the  juices  of  all  tissues.  Wheii  a  bloodvessel 
is  injured,  ihrnmbnkinase  is  secreted  and  unites  with  the  thn>m- 
bogen  of  the  bbuMl,  forming  the  fibrin  ferment  to  which  cougulatioit 
is  due.  Blood  or  blood  serum  can  be  useil  to  stop  hemorrhage. 
From  10  to  20  Cc.  (Siiss-v)  of  human  bl<Kxl  scrum  may  be  iji- 
jectcd  intravenously  and  the  dose  repeated  scleral  times.  T1»e 
blood  can  be  kept  in  n  sterile  bottle  in  the  ice-box  for  a  few  da\-s, 
and  the  serum  used  when  required.  Human  serum  is  safer  tlian 
horse  serum,  since  the  latter  may  possibly  cause  anaph>-Iactic 
reactions. 

During  the  recent  war,  when  blood  transfusion  was  impossible, 
good  results  were  obtained  by  the  intravenirus  injection  of  IjOcke's 
or  dinger's  solution  containing  5  per  cent,  of  acacia. 

By  precipitating  normal  horse  serum,  a  sterile,  soluble,  anhj- 
drous  powder  containing  the  fibrin  ferment  neeessarj-  for  dotting 
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the  blood  lifls  boeii  ubtuitiPt).  Thb  hcmuiitaUi.'  f);niii^iit  is  sultl 
under  the  traile  name  fiagtilnse.  It  in  reiiHilj'  itoliihle  in  mid 
water,  atui  it  jioHsessos  the  grvHl  advantage,  as  companxl  uitli 
liquid  sL-nim,  of  retaining  \Xs-  rnagulating  prinripk  uniinpaire<l 
fur  long  periixU  of  tiiuv.  It  has  b«en  used  with  succvss  in  heioor- 
riiafct-  fn>tn  the  stomach  and  intestine. 

Coflgulose  is  supplied  in  I^Cc.  (\  ounce)  glass. bulhs  which  con- 
tain ().<ir»  ^m  (II)  ^ins)  of  the  desiccated  powder,  equivalent 
to  10  Cc.  (i  ounce)  of  blood  serum.  Before  bciii);  useil,  it  is 
ncces&arj'  to  add  to  the  powder  in  the  bulb  8  to  10  Cc.  of  sterile 
water,  the  tempcratiu*  of  which  should  not  he  above  lliat  of  the 
blood.  The  solution  may  be  injecteil  subcutaneously  at  any  con- 
venient point.  One  dose  consists  of  the  contents  of  one  bulb. 
If  the  bleeding  is  not  entirely  controlled  within  half  an  hour  a 
second  dose  should  he  given  within  two  or  three  hours.  In  per- 
sistent hemorrhages  three  or  four  injection.'*  may  be  given  daily 
for  several  ^Iiiys,  und  these  should  be  continuui  for  ii  short  period 
after  the  hemorrhage  ceases. 

It  has  long  been  recognized  that  ihe  formation  of  blood  clot 
depends  upon  the  evohition  of  fibrin  from  the  fihrinogen  of  the 
blood,  through  the  action  of  a  ferment,  thrombin,  'riironibiii 
does  not  exist  as  such  in  the  Wood,  but  is  present  as  prothrombin, 
and  is  kept  in  this  antecedent  state  by  the  action  of  a  neutraliz- 
ing substance,  designated  antithrombin.  Under  proper  conditions 
the  antithrombin  is  neutralized  and  thrombin  released,  bringing 
about  the  phenomenon  of  blood  clot  by  acting  upon  the  fibrinogen. 

"Ilemiistatic  serum"  is  a  sterile  serum  derivative  composed 
pruicipiilly  of  prothrombin,  thronibokiimse  and  anti-antitlironibin 
in  ph%'siologioally  balaneerl  suhitinn.  It  is  a  clear,  light-ambci 
colored  liquid,  and  is  physiologically  udaptiHl  to  intra veiioas,  sub- 
cutaneous, intraspinous  or  intrajwritoneal  injection.  It  is  indicated 
in  the  treatment  of  all  types  of  hemurrhnge,  and  is  of  particular 
value  in  ca.ses  depending  u)khi  faulty  coagulation  of  tJie  blood.  The 
average  dose  is  1  to  2  Cc,  given  intravenoiialy  or  siibcutuncously. 
In  known  hemophilic  cases  the  proper  dose  is  .1  Cc,  The  injection 
should  be  repeated  e\ery  four  to  six  hours  until  ])crfect  contjol  is 
established. 

Thromboplastin  is  the  trade  name  of  a  solution  of  thromboplas- 
tic  substances  normidly  found  in  the  brain  of  the  o.v.  It  is  a  liquid 
extra(^1  and  it,^  activity  is  said  to  be  due  to  the  presence  of  kcphalin, 
a  usefiil  hemostatic  agent,  'llie  fibrin  ferment  action  is  said  to 
become  manifest  hi  one  to  two  minutes,  and  the  clot  is  *Ieeideill;f 
firmer  than  that  which  occurs  spontatieously.  Thromboplastin 
may  be  admini.stered  by  mouth  in  gastric  and  intestinal  hemor- 
rhage in  thedoseof  20Ce.  dilutwl  with  3(H)  f'e.  nOoum-es)  of  water. 

Kephalin  is  an  etlier-a!cfilio!i<'  extract  of  brain  substance  evap- 
orated until  the  residue  is  a  yellow  lipoid.     It  b  not  dcstroj-ed 
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hy  boiling.  For  use  by  moxith  or  intramuscular  injection  t)K 
dose  is  10  to  30  drops  in  physiologip  saline  Holiition,  repoatcd 
everj'  four  to  sixteen  hours.  Its  action  is  similar  to  tlmt  of  tbrom- 
boplastin. 

By  fractional  centrifugalisation  of  animal  blood,  n  natural 
phj'stoto^c  styptic  consisting  of  blood  platelets  has  been  obtained; 
it  is  si>l<l  under  the  trade  name  coagulen.  It  can  be  disijeiist-d  in 
powder  or  tablet  fomi,  atid  is  put  up  as  a  solution  in  ampoules 
especiallj'  for  subcutaneous  or  intravenous  injection.  In  giving 
foagulen  intravenously  tlic  injection  should  be  made  \'cry  slowly, 
and  discontinued  at  once  if  any  headache,  cardiac  pain  or  eye 
derangement  appears. 

Extract.-^  of  tlie  pituitary  and  the  thyroid  ^laiul,  administered 
in  small  doses,  the  former  hypodermically,  have  a  heraostitic 
effect.  Epineplirin  is  recomutejuled,  in  solution  of  1  to  1000,  1 
or  2  Cc.  (15  to  30  drops)  by  mouth,  two  or  three  times,  at  short 
inter\-als,  the  day  of  the  hemorrhage. 

In  collapse  after  profu.se  hemorrhage,  caffcin  may  be  given; 


Om.  er  Ce. 

R— CuffBinw 310 

AquiD od    30|0 

Mbc«. 

Sir. — Fifteen  to  thirty  minimH,  hypodermically. 


gr.  xIy 

Si 


Wlien  the  hemorrhage  has  ceased  for  several  dajs  and  exami- 
nation of  the  feces  shows  a  complete  cessation  of  occult  bleeding, 
the  admintstriitiun  of  more  copious  nutrient  enemata  is  indicated. 
Fewling  hy  mouth  may  now  be  begun.  The  quantity  of  milk 
shoidd  be  gradually  uml  slowly  increased,  so  that  about  1  liter 
(quart)  will  be  consumed  on  the  eighth  day  after  the  cessation  of 
the  liemorrlutgc.  When  the  hemorrhage  is  due  to  gastric  or  duo- 
denal tileer,  the  "I^ubc  cure"  or  "Lenhartst  cure"  miay  be  insti- 
tuted at  this  period  (sec  Chapter  XXV). 

Drugs,  as  a  rule,  play  a  siilionliuatc  part  in  the  treatment  of 
hemorrhage  from  gastric  ulcer,  especially  when  proper  dietetic 
treatment  can  l>e  instituted  and  carried  out.  When,  however, 
patients  must  l>e  treated  while  following  their  u.s)ial  occupations, 
or  when  pains  persist  in  spite  of  dietetic  measures,  medication 
proves  especially  valuable. 

Bismuth  in  the  form  of  one  of  its  salts  is  employed  probably 
more  extensively  than  any  other  drug  in  the  treatment  of  hemor* 
rhage  of  the  stomach  ami  intestine.  Tlie  bismuth  salts  owe  their 
efficacj'  to  their  slightly  astringent  efTect.  which  promotes  granu> 
lation  at  the  surface  of  the  ulcer.  Animal  experimentation  hiu 
shown  that  bismuth  stimulates  the  secretion  of  ntueus,  which, 
together  with  the  stdt  itself,  forms  a  protective  film  upon  the 
deniuleil  portions  of  the  gastro-intestinal  mucous  uiembruiie. 
lib  covering  is  capable  of  protecting  the  ulcerated  points  from 
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irritutioH  by  both  fooH  and  gastric  jiiicr.  Thfl  bismuth  mean- 
while becomes  oxidiietl,  rhaitKintf  into  thv  dioxid  nf  bi^uiitli. 
Under  this  bismuth  t-rust  thv  formatiun  of  granulation  tissue  can 
pmceed  without  interruption,  rcr^ulttng  in  the  so-calleil  bismuth 
eacliar.  Since  the  bismutli  preparations  are  astringent,  tliej'  dimin- 
ish secretion,  mitigate  the  sevmty  of  pnin,  and  arrest  liemorrhage. 
A  .single  large  dose  is  usually  effectual.  Bismuth  suspension, 
cons>isting  of  :iO  grams  (I  ounce)  nf  bismuth  Mibnitrate  in  fiO  Cc. 
(2  ounces)  of  water,  may  be  given  (see  page  504), 

One  of  the  most  lauded  hemosintics  for  the  treatment  nf  gastric 
hcinorrlmgc  ia  cacaliu,  introduced  by  G.  Klempercr.  This  is  a 
paste  of  finely  powdered  ahuninuni  iti  'glycerin,  and,  according  to 
Klemi»errr,  it  i>osscsses  the  proi>erty  of  arresting  bleeding  more 
efre<-tually  than  other  means.  It  has  been  found  that  escaiin 
stimulates  the  secretion  of  gastric  juice,  and  the  general  conclu- 
sion has  been  that  its  administration  cannot  be  considered  a  valu- 
able addition  to  the  therapeutic  measures  at  our  disposal  for 
arresting  hemorrhage-s  of  the  stomatrh. 

Silver  nitrate  is  similar  in  its  action  to  bismuth.  In  the  treat- 
mcLt  of  conditions  asisociateil  with  gastric  hemorrhage  we  begin 
mth  a  solution  of  0.25  Om.  (4  grains)  tn  120  Cc.  (4  ounces)  of 
di.'^tilled  water,  one  tablespoonful  to  l»c  taken  three  times  a  day 
when  the  stomach  is  empt>\  The  strength  of  the  solution  is 
gradually  iiicretwftl  to  0.3  Gin.  (5  grains)  in  120  Cc.  (4  ounces). 
The  stronger  solution  should  lie  continued  for  five  days.  Finally, 
a  solution  of  0.4  Gm.  to  120  Cc.  (ti  grains  in  4  ounces)  is  taken, 
the  dose  being  the  same  as  before  (one  tablespoonful).  In  the 
meantime  the  I,culic  nicthwl  of  treatment  shouki  Ik-  followed  (see 
page  2fi7). 

■4na/[ff*i(».— Analgesic  drugs,  such  as  morphin,  codein,  atro- 
pin,  and  extract  of  belladonna,  may  he  administered  with  bismuth 
powders: 

I( — ('odniniF  phoBphatia 

Extrflrti  fxllaiVmnro 

liutiuulhi  FiiiUiilrAlii 
Mi*(«  n.  ft,  pulv,  nti.  i;  mitlc  x. 
Sig.— Oue  powiler  three  or  more  timm  a  day. 

Atropin  has  been  employed  with  advantage  in  the  treatment 
of  gastric  hemorrhage  due  to  slow-hcallng  ulcers,  with  hj-po 
acidity,  lij-perseeretion,  and  motor  disturbances  (si-e  page  433). 
Subcutaneous  injections  of  atropin  have  produced  favorable 
results,  though  the  drug  is  not  directly  hemostatic;  the  ctTet^  is 
due  to  its  inhibitory  action  on  the  vagus.  The  hemorrhage 
blood  elfuspd  into  the  stomach  acts  as  a  stimulus  to  the  secretion, 
and  thus  the  coagula  dosing  up  the  bleeding  vessels  are  constantly 
redissolveil  by  the  ga.stric  juice;  if  atropin,  by  suppre-ssing  the 
secretion,  prevents  the  thrombotic  coagula  from  being  dissolved, 
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nay  be  »aid  to  act  indirectly  as  a  hemotitatic  agent.  At  the 
banning  of  trcttliuciit  patients  orv  given  1  milligram  (^  grain) 
of  atropin  sulphate  '  hypod^rmically  morning  and  night.  If 
required.  Ikiwcvit.  3  ur  4  inLlligraiiu  {jHi  to  1*1  ^ain)  may  be 
administered  during  the  twenty-four  hours.  Atropin,  by  inhibit- 
ing Kypersecrvtiun,  has  a  marked  influence  on  pain.  Its  admin- 
istration may  be  continued  for  four  to  eight  wcclm.  The  chief 
Mntouard  effects  compluitied  of  by  patients  are  dryness  of  the 
mouth  and  iridistuict  vision  rcaultinR  from  the  eycloplcgie  action 
of  the  drug  isee  jiajce  271). 

Chloroform-water  (1:120),  one  tablospoonful  every  two  hours, 
may  be  given  when  slight  pains  are  present.  Chloroform  may  be 
prescribed  in  combination  with  bbmuth  also: 


On.  at  Ob^ 

If — Chloroforini 10 

Buttnuthi  lubiiilrftlil 4  0 

Aquffl q.  g.  ad    ISO  0 

Mucv. 

Big. — One  tablespoon ful  to  bo  tahen  every  hoitr. 
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Cocain  may  be  made  use  of  in  the  presence  of  pain  and  olistinate 
,  vonuting.  Orthoform  and  anesthesin  are  valuable  analgesic  rem- 
edies. The  prompt  effect  of  orthoform  hi  relieving  the  pain  of  ulcer 
associated  with  hemorrhage  has  been  noted  (see  pa^  270). 

Lcnhartz  rcc'omjncnds  the  following  pill  in  the  treatment  of  the 
severe  anemias  resulting  from  gastric  hemorrhage: 


I) — Foni  milphatu, 

Potmnii  uaiboD&tu       .     .     . 

Tnt^ttcautlitL-,  q,  s. 
Miscc  ct  ft.  pil.  no,  c. 
Sig. — Tliree  pille  three  times  a  day. 


Gu.  wOa. 
.  U    1S10 


8« 


Iron  in  thia  form  is  sometimes  badly  borne,  which  fact  has  led 
to  the  introduction  of  other  iron  preparations.  Fersan  has  been 
described  on  page  188.  1  prefer  the  h>'podcrmic  method  of 
adminUtering  iron  (see  page  581). 

As  a  tonic  and  heniutinie  for  the  relief  of  the  ancnue  and  ema- 
ciated condition  of  tlie  patient  the  following  may  be  pre^Tibed 
with  great  benefit: 


I) — 'Forri  (nil^ati*  exsiccati 

Monipuu  Uioxidt, 

Qiiioin*  bwulphatis      .     .     . 

EniBctj  nucia  vonuoa       .     . 

Elxtraoti  gmliini^        ... 
Mbee  «t  (t.  cap*,  no,  i;  mittc  1. 
SIg.— One  capsule  (our  timM  daily. 
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OASTRIC  AND  INTESTISAL  HEMORIUIAQE 


I-or  cuiitrnliinp  jwrsistsnt  iiitestinal  heirnirrhaRe,  tincture  of  iodin 

frequeiilly  pvo  grutifjiiig  results: 

On-  Of  0>. 


B— Tfawtuni!  iodi I 

Sodii  iodidi 0 

Aqiue  monthiB  luperitw, 

S>Tupi  simpliciit U    20 

MiacR. 

Sift.—  TeMpoonfuI  every  hour. 
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Hjiwrchlorhydria  not  infrequently  pwrodes  (jastric  hemorrlugBi 
To  couiiteriirt  this  rotiilitioti,  (lisnuitli  Aiil>riitrnt<-  is  reoommended 
ill  liirgc  closes  after  meals,  wTUpiH'il  in  wafers  or  susijendctl  in 
mucilage.    The  following  omnbination   is  of   valuei 

Qm   or  Co. 

^ — Sodii  bicnrboDtttn 0|.1-1  0  gr.  viii-xr 

MaKumii  oxjdi 0  l>3  ff.t 

Bl«mulliiau1iiiiUatui 1  30  p-.  xx 

CrftliP  pdppnxntir 0  28  gr.  it 

Miscv  ot  ft.  churt.  do.  i;  rnitt«<  xx. 

Sig. — Ona  powdur  nftor  onch  rawil. 

Constipation  may  occur  w-ith  the  administration  of  the  foreKoinp, 
and  under  Mu-h  cirL-umstBiicra  a  saline  loxntivv  would  be  indicfttnl 
(set-  piige  2S4). 

Operative  Treatnwnt. — Acute  hcniorrha^  is  not  a  condition  tliat 
lends  itseit  to  surgical  treatment.  It  can  uaually  be  stop()cd  by 
inlt-rnal  treatment;  and  if  thi.s  shuuld  fail,  oiwrativc  intervention 
is  not  likely  to  help.  I^s-s  than  5  per  cent,  of  the  cases  die  of  these 
hemorrhanes  without  opcrntioii,  By  subjecting  patienta  to  opera- 
tion we  expose  them  to  further  dangers  to  which  they  easily  suc- 
cumb; while  without  o]H.Tutiiin  they  have  a  rc-asonable  chance  to 
recover.  This  view  is  shared  by  a  large  nuinhcr  of  experienced 
surgeons.  With  inlernal  treatment  I«nhartJi  reports  201  eases  of 
gastric  hemorrhage  with  a  mortality  of  3  per  cent.,  Ewald  106 
eases  with  a  mortality  <if  4.87  per  cent.,  and  Wirsbcrg  320  eases 
with  a  mortality  of  5.9  per  cent.  If  energetic  prolonged  internal 
treatment  should  not  be  successful  in  checking  chronic  oozing  of 
blood— fls  can  easily  be  observed  hy  daily  examination  of  the 
feces  with  the  henzidin  test  for  occult  blood— operative  treatment 
^ould  be  advised.  In  hemorrhage  from  ulcer,  either  resection 
of  the  ulcer,  or,  where  this  is  impossible,  ga-stroenterostomj',  should 
l>e  performed.  The  latter  oix-ration  freipiently  stops  tlie  hemor- 
rhage, especially  if  the  ulcer  be  situated  at  the  pylorus.  In  pyloric 
ulcer,  however,  it  is  not  the  hemorrhage,  hut  the  stenosis,  which 
renders  operation  necessary. 


CHAPTER  XXVII. 
EROSIONS;  PERIGASTRITIS. 

EROSIONS  07  THE  STOMACH. 

Fonu*.— v4(?«fc  or  Hemorrhagic  Eroaiim*. — 'I'hest:  ure  small  nbra- 
sioDS  of  the  gastric  niucosn  which  exteDd  partly  through  this 
Uyer.  They  art  usually  multiple.  They  occur  in  the  ti«w-borii; 
in  chronic  <)iHea.'«efl  of  the  heart  or  arteriea;  in  acute  infections  with 
the  piieuuHK'occus;  and  in  septic  infection.  Heiiionrhn^^ic  erosions 
lOf  the  gastric  raucous  membrane  are  sometimes  (;omplications  of 
ehrouic  gastritis  in  its  early  stages. 

Chronic  Emsums  of  the  Sfcim  acA.—Einhoni,  who  was  the  first 
to  (tewrihe  gastric  erosions  as  a  clinioid  entity,  defines  the  condi- 
tion as  one  in  which  the  gastric  mucous  membrane  becomes  the 
I  Mat  of  snmll  .^ii|)crficiiil  exTuliatiuns. 

Gerhardt  says  that  in  ero-sions  of  the  stomach,  as  showii  by 
section,  almost  the  entire  lower  stratum  of  t^e  mucous  membrane 
is,  as  a  rule,  normal.  In  the  epithelium  of  these  remaining  glands 
nothing  remarkable  can  be  discovered;  at  the  sides  the  glands 
become  longer;  the  first  nnes  that  are  intact  ui^nally  oune  them- 
selves over  the  defect  and  partly  cover  it.  Uecover>'  seems  to  take 
place  by  the  ^mple  aftergrowth  of  the  gland  remnants. 

EtJOlOjy.— The  exact  etiology  of  erosions  of  the  stomach  is 
obscure.  Einhorn  reports  association  of  the  condition  with  hyper- 
chjorhydriu,  but  the  vast  majority  of  cases  have  been  ascribed  to 
chronic  gastriti.'*.  The  same  factors  whicli  predispose  to  gastritis 
are  sometimes  associated  with  erosions  of  the  stomach,  but  in 
most  cases  of  giintritis  there  is  no  evidence  of  eroi*i<ins.  In  many 
east^  in  which  gastritis  could  be  excluded,  Turck  found  erosions 
of  tlie  mucou.s  membrane.  He  claims  also  to  have  found  them, 
in  tlic  some  cases,  in  other  locations— mouth,  pharj-nx.  colon;  and 
many  a  so-ciil!eii  ulcer  of  the  rectum  presents  more  of  tlie  symp- 
toms of  erosion  than  of  nlc-er.  In  lavage  of  the  colon,  particles 
are  found  in  the  wush-watcr  similar  to  the  specimen:^  of  mucous 
membrane  found  in  the  wash-water  from  the  stomach  of  the  same 
patientt. 

There  arc  a  number  of  pre«lisposing  conditions.  Children  who 
have  been  ill-fed  and  those  who  do  not  appropriate  the  full  nutri- 
tion of  their  food,  the  vascular  walls  losing  "tone"  though  the 
body  weight  may  nut  suffer,  are  more  or  less  subject  to  erosion 
of  the  stomacli.    The  abuse  of  alcohol  is  another  predispoAi' 
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factor.  Chlurosjs  nmy  piny  un  iniporUnt  part  in  the  cuusution  of 
erosiorm.  It  would  appear  that  erosions  result  from  obstruction 
of  the  circulntiou  to  the  stoiiiuch,  cotubineil  witli  irritutioit  of  the 
gastrii-  mucosa. 

Symptoms.'— Pniti  i^  the  most  pronounced  symptom.  This 
comes  on  after  partaking  of  food,  irrespective  uf  the  kind.  The 
pain  of  erosions  dilTers  from  that  of  gii.>«tric  uiver,  inusniuch  ns  it 
is  not  intense,  never  boring  or  cramp-like,  though  I'ariser  states 
that  in  the  cases  under  his  observation  the  pains  were  described 
as  "unbearable  aufi'erinn."  It  Is  probable  that  tlic  annoying  con- 
stancy of  this  symptom  impresses  the  patient  with  a  sense  of  great 
se^'erity.  Pain  comes  on  immediately  after  eating,  persistt  for 
an  hour  or  two,  then  ^Tiidunlly  subsides.  In  some  cases  it  persists 
all  the  time,  irrespective  of  the  ingestion  of  food.  Lavage  usually 
dispels  the  pain.  Frequently  patients  have  no  appetite.  In  some 
cases  vomiting  is  one  of  the  distressing  symptoms,  (Control  inves- 
tigation of  the  fasting  stomach,  in  order  to  diiterentiate  erosions 
fnim  gastric  idcer  or  from  a  neurosis,  is  neccssarj-. 

Patients  lose  weight  at  tlie  beginning  of  their  illness,  but  after 
that  the  weight  is  fairly  constant.  ITiey  present  a  picture  of 
eiiuiciation,  protruding  jaws  and  hoUow  cheeks,  but  not  the  cachexia 
which  charactcriKcs  carcinoma  and  the  severe  wasting  diseases. 
I'atieuts  with  gastric  erosions  complain  of  weakness  and  inability 
to  work,  a  feeling  that  is  most  marked  directly  after  meals. 

Diagnosu.— Ilie  most  important  tliagiioslic  feature  of  gastric 
erosions  is  the  preHence  in  the  water,  after  lavage,  of  small  pieces 
of  gastric  mucous  membrane.  Klnhorn  describes  them  as  3  or 
4  mm.  long,  about  the  same  widtli,  and  of  a  blood-red  color. 
Under  the  jnicroseopc  well-preserved  glands  and  accumulutions  of 
red  blood -oorptiftcles  may  be  seen.  Hlood  is  almost  never  found 
in  the  washings  which  contain  membranous  exfoliations.  This  is 
explaineil  by  the  prolmbility  that  the  pieces  of  gastric  mucosa  peel 
off  some  little  time  before  the  pcrfonnaiicc  of  lavage.  When  the 
return  water  is  tinged  with  blood,  this  is  the  result  of  coughing 
which  violently  contracts  tlic  stomueh.  It  is  difficult  to  ascertain 
whether  the  exfoliations  are  from  the  same  spots  day  by  day,  or 
from  dilTcrent  locations  (see  page  97). 

Pathology. — The  pathology  of  erosions,  according  to  Ewald 
(who  has  studied  it  soon  after  the  death  of  tlie  patient),  presents 
the  following  picture:  "Tlie  ducts  of  the  glands  were  packed  full 
of  red  blood-ccUs,  haviiig  their  origin  from  hemorrhages  on  the 
surface  of  llie  mucous  membrane,  which  in  turn  could  only  have 
some  from  the  capillary  network  situated  close  to  the  free  surface 
of  the  mucous  membrane.  Tliey  develop  into  little  hemorrhagic 
erosions,  small  streak-like  or  romided  losses  of  substance,  from  the 
size  of  a  millet  sent  to  that  of  a  |>ea,  on  whicli  at  times  a  blackish- 
brown  extravasation  of  blood  is  found,  together  with  a  simulta- 
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neous  looaeiiing  of  the  inucoiis  membrane."  li>  thv  majority  of 
Cttsrs  there  is  a  decrease  in  the  hydrochloric  add  secretion.  In 
some  there  b  iiiort^  or  K-s-s  profuse  scrcreiioii  of  mucus. 

Prognosu.' — llic  course  of  -  the  diseiute  is  usually  prolonged, 
exteiidiug  sometiiiK^s  over  seveml  ycjirs.  Tht're  are,  however, 
intervals  of  improvement. 

Treatment. — The  dietetie  trwitnuiit  depends  upon  the  results  of 
Huidysis  of  the  Rastrie  contents,  llie  condition  of  the  secretion 
detennin«A  whether  the  ease  shall  Irc  treated  as  subacid  gastritis 
(►r  hypcrchlorhydria.  Tlie  alkalis  are  indicated  in  hyperacidity; 
the  vegetttbl*  bitters  in  cases  characterized  by  a  deficiency  of 
hydrochloric  acid  secretion. 

There  is,  as  a  rule,  marked  muscle  weakness;  consi^uently  food 
is  apt  to  remain  lon^r  in  the  stomach  than  is  normal-  Time  must 
be  given  for  one  meal  to  pass  through  the  pylorus  into  the  inti-stine 
before  a  .second  meal  is  taken.  It  is  well  to  advocate  two  meals 
a  day.  one  in  the  morning  and  one  at  night.  There  may  be  some 
distress  in  the  beginning  fmm  the  loss  of  the  noonday  meal,  but 
this  is  purely  a  question  of  habit,  and  the  patient  soon  becomes 
accustomed  to  taking  two  menls  daily,  feeling  more  comfortable. 
With  great  loss  of  motor  power  dietetic  measures  iiuist  be  observed. 
Chopped  meat  and  white  breaii  are  all  that  is  desirable  in  the 
begiaiiing.  We  may  grailually  add  to  this,  chicken,  fish  (boiled  or 
baked,  not  fried),  sweetbread  and  calf's  brnin.  Vegetal>le.i  may 
be  added  later— potatoes,  squash  and  mashed  turnips, 

Gkn'krai,  Tr?".atmk\t. — The  indication  for  general  treatment 
is  the  equalization  of  the  circulation,  for  which  the  hot  bath  and 
extension  movements  can  be  employed.  The  patient  is  place*!  in 
the  bath  at  105°  F,,  and  the  tempcratm*  is  rapidly  increased  to 
IHC  to  Wh"  F.  When  his  akin  has  Ijecome  reddenwl  he  is  t«ken 
from  the  bath  and  niblied  with  ice.  The  ice  further  stimulates 
(Urculation  and  rcdnces  the  temperature  caused  by  the  heal  of  the 
bath. 

Local  TRF.ATME>fT. — The  local  treatment  of  the  stomach  in 
gastric  erosions  IS  of  great  importance, 

1.  Nilralfitf  fiiltvr. — Pain  in  this  condition  U  best  relieved  by 
lavage  with  a  0..5-per-cent.  solution  of  nitrate  of  silver,  after  rinsing 
out  the  fa.sting  stomach  with  lukewarm  water.  The  silver  solution 
should  be  permitted  to  remain  in  the  stomach  for  about  a  minut«; 
on  its  removal  the  lavage  is  repeated  with  lukewarm  normal  salt 
sohition.  'Yh'vi  treatment  may  be  employed  every  other  day  for 
ten  to  twelve  «lays,  or  until  all  particles  of  mucous  membrane 
have  disappeared  from  the  stomach  contents  (see  iMigc  2t(7). 

The  following  prescription  has  been  found  useful: 

OB.OrC» 

E)— .\rBi>nM  nittntiii 0|3S  0.  iv 

Ai)ii»  dmtill&iw      .     .     .     q.  a.  wl    240[0  Sviij 

Muce. 
Big.— Tablwpoonftil  Uiroe  UmM  a  dojr,  before  eaeh  BM 


Tb4  EROsiOiVs—PEnra.isTRiTrs  1 

2.  Tke  Bismuth  Trmlment.— Thin  consists  of  lavafi;e  every  other 
day  with  an  nlkalino  solution,  to  di^solvt-  iim<niij,  ari(]  tlic  ndiniti* 
istration  of  ht^^muth  subnitrate  in  doses  nf  I  to  2  Gra,  (15  to  Itt) 
grains)  three  tiiiios  a  day  (before  oicab)  (sue  puj^  265).  i 

Din.  «r  Cr.  J 

n— BiniDuUii  Kubnitratis 3010  8j                   I 

Aquffi  tiUorofurmi   .     .     .      q.  h.  nd    340 10  JviiJ               I 

Misce.  I 
Sig.— Tiiblwpootifiil  thrw  limcji  daily.  l>cfon>  each  meal. 

3.  Suprarenal  (lland. — Kiiiliorn  recommends  desiccattil  siiprtf 
renal  glatid.  He  administers  it  every  other  day  in  iwwder  form — 
about  (1.2  Gm.  (3  grains).  Whvn  this  'n  u:«.-d  the  nitratc-of'«ilver 
douche  is  omitted, 

Stockton  and  Jones  recommend  attention  to  the  jKni-ral  Iieiilth 
and  advLse  strychnin,  arwnir,  malt  and  cod-h\-er  oil,  fresh  air,  sun- 
light, inoimtoin  olimbing  and  other  invigorating  cxcrdse,  to  be  I 
used  appropriately. 

PERIGASTRITIS. 

Perigastritis  is  an  inflammation  of  the  peritoneal  coat  of  the 
stomadi.  It  may  develop  in  the  oounte  of  nicer  of  the  stomach,  in 
two  forms,  namely:  as  a  loo?;e  odhi-sion  between  the  stomach  and 
neighboring  organs,  whereby  the  former  is  subjected  to  traction; 
and  as  a  tnmor-Hkc  infiltration  caused  by  tlie  gradual  ad\'ani!c  of 
the  ulcer  toward  the  aliduniinal  wall. 

-The  local  iiiHammation  runs  a  latent  eourae,  and  the  symptoms 
are  obsenred  by  the  more  prononnced  pains  nf  the  ga.stric  ulcer, 
Perigastric  adhc^iuns  arc  cau-sed  by  ulceration  of  the  stomach  and 
duodenum,  gallstones  tn  the  gull  bhuldcr  or  bile  ducts,  trauma- 
tism, maligiiunt  disease,  pancreatic  disease,  umbilical  hernia,  and 
possibly  tulK-rculosis  and  syijhilis.  The  adhesions  are  usually  to 
tlie  pancreas,  liver,  or  spleen.  Adh&sions  to  the  anterior  al>dotnitn>I 
wall  are  very  rare.  Symptoms  due  to  adhesions  arise  usually  in 
coses  where  the  attachment  is  to  one  of  the  more  mobile  organs, 
which  drags  on  the  nilliesions.  I.iver  or  imncreas  adhesions  are 
usuallN'  short  atid  bruadi  those  to  the  colon  or  gall  bludder  may  be 
long  and  cord-like.  The  sliaiH*  of  the  stomach  maj-  be  markedly 
or  only  slightly  altered.  The  pylorus  may  be  imrrowed,  or  the 
stomach  may  l»e  nearly  divided  into  two  parts — honr-glass  stomach. 
Other  elFeets  arc:  dilatation  by  traction,  and  interference  with 
motility  and  contracting  power. 

Hour-glass  Contracti(m.^ITour-glass  stomach  is  a  condition  in 
which  the  ninimuli  i;^  divided  into  two  cavities.  It  may  be  eitlier 
congenital  or  acquired.  The  hour-gla,sa  stomocji,  so-eallcd,  is 
caused  hy  perigastric  adhesions  or  gastric  ulcer.  The  diagnosis 
d^>eiids  in  the  main  upon  the  use  of  the  stomach  tube,  when  by 
inspection  one  may  be  able  to  see  that  the  fluid  introduced  into  the 
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st4)miu.'k  thr»ug1i  ihv  stoiniicli  tiiln'  priHltii-rs  h  ImlliHrnirifi;  or  prom- 
inence of  one  part  of  the  stoniacli,  iind  that  tliis  prominenre  sud- 
dviily  &ubsiik-s  and  uftcr  a  j^rglitig  noise  another  swelliii);  sliows 
itself  in  the  other  part  of  the  stomach.  Tlie  Uoentfieii  ray  and  the 
bismuth  meal  afford  the  best  means  of  diagnosis  (sec  I'latc  XV, 
FiK-  2). 

Symptoms.^The  history  of  the  case  is  usually  a  long  one,  and  the 
8>'inptoras  finally  complained  of  are  not  iiifreqnentJy  preceded  by 
others  more  characteristic  of  gastrie  uIcit  or  gallstone  colic.  Pain 
b  the  most  common  and  characteristic  symptom,  and  a  marked 
feature  is  the  fact  that  it  is  frequently  confined  lo  one  locality. 
It  is  usiuvlly  greatly  inflnemed  by  the  position  of  the  patient,  but 
very  little  by  food.  Violent  exertion  often  brings  on  the  pain; 
it  is  sometimes  relieved  hj'  firm  preas\ire  or  bandaging.  I,ocal 
tenderness  is  usually  presetit.  The  secretion  of  gastric  juice  is 
normal. 

Fonns. — Among  the  varieties  of  perigastritis  arc: 

1.  ImcoI  Aiiht'Mff  Oinuihs,  whirh  vmy  or  may  nat  give  rue  Iti 
diatresting  iymplovis. — These  adhesions  may  cause  pain  of  greater 
or  less  seventy,  esi>eeially  when  the  adhesive  bands  are  subjected 
to  traction  by  various  bodily  movements  (walking.  gymna.stirs) 
or  the  dbfentioii  of  the  sloniaeh  with  food.  The  adhej*ioiis  may 
result  in  disturbing  the  motility  of  the  stomw.'h.  The  diagnosis 
is  often  difficult,  since  little  or  nothing  can  be  elicited  hy  palpa- 
tion, .\  <iiaKiiosis  of  ])eriRastritis  is  warranted  when,  after  the 
healing  of  u  gastric  ulcer,  the  iHunful  syni{>toni:«  )>crsist.  or  when 
the  usual  treatment  of  the  stomach  for  disturbances  of  motility 
does  not  lead  to  improveioeilt. 

2.  PerignMrith  \nlh  the  Furniatum  of  Tumors. — When  the  symp- 
toms of  gastric  ulcer  jiersist  for  months  or  years,  a  tumor  becomes 
apiiarent  in  the  left  epigastric  region.  The  growth  of  the  timior  is 
grndual,  and  the  mass  is  often  adherent  to  the  anleriur  abdominal 
wall.  \'omiting  is  frequently  a  symptom.  It  may  not  be  possibly 
to  exclude  the  idternutive  of  malignancy  until  after  a  somewhat 
Mtended  i»eri»>d  of  i)bservation. 

Diagnosis. — l{f>entgen  fluoroscopy  is  of  great  value  in  the  <liag- 
nosis  of  iierigastritis.  Kxploratory  laparotomy  is  an  acknowledged 
and  necessary  measure  for  the  rceogiiitioii  and  cure  of  this  condi- 
tion. .\dhcHions  from  gastric  uWr  are  by  no  means  uncommon; 
in  the  postmortem  room  about  4.t  jwr  cent,  of  the  eases  of  gastric 
ulcer  show  more  or  less  adhesion  to  neighboring  organs.  Fen- 
wick's  table  of  I2;i  cases  shows  the  pancreas  and  liver  to  be  the 
organs  most  fr«iuently  involved  in  the  adhesions.  Adhesion 
lo  the  pancreas  frecjuently  saves  the  patient  from  the  <langcr  of 
perforntion.  In  eases  of  perigiistric  ailhesions  little  or  no  loss  of 
flesh  is  observed;  the  condition  is  seldom  fatal.  'ITic  paroxj-suial 
chanvter  of  the  pain  a  supposed  to  Iw  due  to  jierbtolsb,  wliieli 
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causes  a  dragginK  upon  the  adhesions.  It  i.s  thougbt  that  many 
«usea  of  "gastralKift,"  "h\'Steria,"  or  " hj-pot^hondriasia,"  it  care- 
fiiljy  investiKatcd.  wouirf  Ixr  fuund  to  Ik-  due  lo  iiitra-abdoiiiuiii] 
adhesions.  I,<iral  teiulfriie^s  Ls  sometimes  elicited,  and  more 
rarely  still  the  matting  together  of  the  organs  eaii  be  made  out  by 
palpation.  Si-\'tTc-  ])aiii,  in  fnet,  i»  the  most  prominent  sjnnptom. 
It  must  be  remembered,  of  course,  that  ijcrigastric  adhesions  and 
an  unhealed  RONtrie  nieer  mity  l)e  associated.  A\'hen  the  syinj»toni3 
are  due  entirely  to  the  adhe«ons,  the  puin  is  apt  to  W-  constaut 
and  of  loiiK  duration,  more  pronounced  when  the  stomach  is  empty 
than  when  it  is  full:  it  is  nut  produced  or  inc-reused  by  the  taking 
of  food.  The  situation  of  the  adhesions  will  also  influence  the 
syin|itoniH.  I'Vir  instance,  if  u  band  passes  from  the  stomach  to 
the  colon,  tlie  ci>ntrftction  of  either  of  these  orjians  will  cause 
severe  pain;  but  if  a  large  area  of  the  stomach  is  fixed  to  the  pan- 
creas, it  is  not  likely  that  the  pain  will  he  severe.  The  history 
of  an  old  gastric  ulcer  is  of  the  ((rcatest  \ahie. 

In  regard  to  adhesions  and  perigastritis  we  are,  unfortunately, 
able  to  make  a  iliagnosis  in  only  u  very  snnill  percentage  of  easc-s. 
Perigastritis,  unless  there  is  a  distinct  disturbance  of  motility,  is 
rarely  a  sufficient  reason  for  surgical  interveiilion.  When  firm 
immovable  tumors  can  be  palpated  in  the  epigastrium,  and  carci- 
noma can  be  excluded,  the  existence  of  adhesions  or  epigastric 
hernia  may  be  j^uspected.  Adhesions  may  or  may  not  interfere 
with  the  motility  of  the  stomach.  Those  not  interfering  may  be 
wisely  left  undisturl)ed,  for  we  all  know  that  severed  adhesions 
are  likely  to  re-form.  In  rare  eases  there  may  l>e  an  adhesion  near 
the  pylorus,  predi.spo.sing  to  dilatation,  that  leads  us  to  believe 
wc  have  a  case  of  organic  obstruction  of  the  pylorus,  Morris  has 
called  our  attention  to  adhesions  around  the  liver,  which  he  call* 
"cobwebs,"  that  may  cause  many  symptoms  of  indigestion.  When 
these  adhesions  iK-cur  around  the  stomach,  interfering  uith  motil> 
ity,  they  may  priMluce  symptoms  suggesting  dilatation,  The 
methods  of  examination  mentioned  in  Chapter  XXIV  on  Motor 
Insufficiency  will  help  us  in  the  diagnosis. 

Traatment^ Prophylaxis  con,sists  in  the  early  diagnosis  of  gastric 
ulcer  iind  its  early  cure,  for  the  sooner  an  ulcer  heals  the  less  oppor- 
tunity is  there  for  the  formation  of  adhesions.  ()f  therapeutic 
agents,  only  librolysin  and  thiosinamin  are  worthy  of  (-onsidera- 
tion.  These  drugs  may  be  used  in  tJie  less  severe  forms  of  adhe- 
sions, cicatricial  stenosis,  and  the  so-called  "hour-glass contraction." 
The  treatment  of  cicatricial  stenosis  by  fibrolystn  has  been  described 
(see  page  4S4).  'ITie  soH-allcd  hour-glass  stomach  is  to  be  treated 
in  otheT  respects  as  motor  insufficiency  of  the  second  degree  (six 
Chapter  XXIV). 

When  a  diagnosis  of  perigastritU  has  Iteen  made  with  reasonable 
oertiiuty,  too  much  time  ijiould  not  be  spent  with  internal  medi- 
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cation,  inasmucli  as  surgica]  interventioD  is  indicated.  In  simple 
adhesions  good  results  have  been  obtained  by  simply  breaking  them 
up.  When  the  condition  is  complicated  with  motor  disturbance, 
a  gastroenterostomy  should  he  performed.  The  perigastric  tumor 
must  be  treated  surgically.  It  is  important  for  the  surgeon  to 
bear  in  mind  that  there  may  be  two  ulcers  and  therefore  two  sets 
of  adhesions  in  the  same  case.  When  the  adhesions  cannot  be 
separated  it  may  become  necessary  to  perform  pyloroplasty  or 
gastrojejunostomy. 

Promotion  of  visceral  movement  is  the  most  efficient  means  of 
preventing  adhesion  of  raw  peritoneal  surfaces — movement  in  bed, 
general  massage,  and  mild  laxatives. 


CHAPTER  XXVIII. 
ARTEUIOSCLEROSLS;  SYPHILIS;  TUBERCLXOSIS. 

ARTERIOSCLEROSIS. 

AitTERioscLKitositi  cddhUU)  of  a  thickening  of  the  intima  aa  h 
result  of  primary  chunges  in  the  avsiin  and  ndventitin.  I'hi.- 
sclerotic  condition  may  be  diffuse  or  circumacriljed ;  later  in  the 
progress  of  the  tlii^ease  it  involves  the  media  and  adventtlia. 

Sclerosb  of  the  abdominal  arteries  may  he  responsible  for  any 
one  of  the  three  following  pathologic  nianifestationii : 

1.  Gwitric  Ileiiwrrhagrs.—  Tht:  canae  of  the  hemorrhages  is 
miliary  aneurysin  of  the  gastric  arterioles,  developing  on  sclerotic 
bsHcs.  'ITie  diagnosis  can  lie  made  with  a  reasonable  degree  of 
probiihility  only  in  patients  of  ailvaneni  age  who  are  affected  with 
a  general  arteriosclerosis.  The  trenlment  nf  thi.s  form  of  hemor- 
rhage is  the  »ame  as  that  of  gastrorrhagia  from  other  causes. 

2.  Gantric  Vteer. — This  condition  is  likely  to  supervene  in  vas- 
cular areas  in  which  the  blood  supply  has  become  defective  in 
consequence  of  sclerotic  obliteration  of  the  Arterioles.  The  treat- 
ment is  that  of  the  round  or  peptic  ulcer. 

3.  Abdiimirial  Angina.— Vain  of  a  severe  and  paroxysmal  nature 
sometimes  follows  sclerosis  of  tlie  abdominal  aorta  and  its  branches. 
Tlie  attiiokH  are  apt  to  take  place  at  night  after  bixlily  exertion 
or  mental  excitement. 

Etiologj.— .\uiong  the  important  factors  producing  sclerotic 
changes  in  the  arteries  are: 

1.  Old  .1j7e.— Arteriosclerosis  is  prePminently  a  dwease  of  the 
later  years  of  life,  when  it  occurs  as  an  involution  process,  an 
expression  of  the  natural  wear  and  tear  to  which  the  arteries  are 
subjected.  liongevily  is  largely  a  vascular  question;  the  rela- 
tionship is  well  expressed  in  the  adage,  "A  man  is  as  old  as  his 
arteries." 

2.  Toxic  A'acfor*.— Alcohol,  \eail  poisoning  and  gout  are  impor- 
tant factors  in  the  causation  of  arteriosclerosis, 

3.  Syphilui. — Syphilis,  inherited  or  acquired,  is  a  most  important 
cause  of  sclerotic  changes  in  the  arteries  of  the  young  and  the 
middles  ged. 

4.  Otfreating. — Overeating  is  an  important  etiologic  factor. 

5.  OwneorA-.— Muscular  overwork  or  prolonged  ami  severe  exer- 
cise tends  to  pnHiuce  hyperten.sion  nf  the  arteries  by  increasing 
the  iM-Tijjheral  resistance. 
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6.  Toxemia, — As  to  tho  poisons  j^'iiiTatcd  by  th«  onliiiiiry  bac- 
terin  of  the  intestine,  Mrtclinikofr  heli«ves  that  his  experiments 
have  now  cstahlishwi  beyond  qm-stion  that  small  dost-s  of  para- 
cread  and  indol,  acting  on  the  or^nism  over  a  lonj^er  or  shorter 
period,  arc  c^pablv  of  inducing  chronic  lesions  of  a  sclerotic  natdrc. 
Such  lesions  are  the  very  ones  lliat  are  most  frequently  enconntered 
in  senility.  His  latest  experimental  and  chemical  research  dcmoti- 
struted  further  that  the  phenols  and  indol  fonnd  in  the  stool  and 
urine  arc  not  the  excreta  of  our  tissues,  but  the  products  of  per- 
manent mierobian  flora.  It  is  not  unreasonable  to  assume  that 
digestive  tract  can  constantly  harbor  an  injurious  flora,  the 

uree  of  chronic  poisoning,  leading  to  arteriosclerosis.  Qiee 
Chapter  XXXIX.)  | 

Patholof  7.— The  changes  to  be  described  under  this  heading  are 
of  a  degenerative  character,  and  have  an  important  bearing  upon 
the  integrity  of  the  arterial  walls  as  well  as  uix>n  the  viscera  supplied 
by  the  sclerosed  arteries. 

'  Owing  to  the  proliferation  of  endothelium  and  to  an  increase  in 
the  eonnertive  tissue  of  the  intermediate  layer,  a  thickening  of  the 
intima  results,  which  may  wluiUy  or  practically  occlude  the  luminu 
of  small  arteries.  In  the  large  arteries  the  new  tissue  may  form 
beneath  the  endothelium  diffusely  or  in  circumscribed  masses. 
The  endothelium  may  remain  intact  or  it  may  undergo  various 
changes;  it  may  proliferate,  or  it  imiy  become  fatty  or  necrotic. 
The  newly  formed  fibrous  ti.ssue  of  the  intima  is  apt  to  undergo 
fatty  dcjte  Herat  ion.  to  become  necrotic  and  to  disintegrate.  Cavi- 
ties of  varying  nize, containing  disintegrated  tissue,  fat  and  choles- 
terol orjstals,  develop  in  the  newly  formed  tissue  into  what  have 
been  designateil  atheromatous  cysts.  These  O'sts  may  extend 
toward  the  lumen  of  the  \esscl,  opening  into  which  they  may  give 
rise  to  emboli  or  form  rough  idcers  (often  with  undermined  eilges) 
upon  which  thrombi  may  form.  In  the  newly  formed  tissue  of  the 
intimji,  ns  well  as  in  the  necrotic  foci,  and  in  the  detritus  of  the 
cysts,  calcification  may  occur.  Fatty  deg^^-neration,  atrophy  and 
calcification  may  oc<'ur  in  the  muscularis  and  adventitia  of  the 
invohwl  \'essels. 

Symptonu.— These  general  arteriosclerotic  changes  give  rise  to 
symptoms  which  arc  attributwl  by  the  putient  to  the  stomach 
and  some  primary  disonler  of  digestion.  The  patient  can  never 
Iwr  fully  convinced  but  that  if  his  stomach  were  in  good  condition 
he  would  he  well  again.  Among  the  subjective  symptoms  are  a 
feeling  of  fulness  in  the  epigastrium,  pain  under  the  ensiform  car- 
tilage and  rlown  the  left  arm.  gaseous  eructations,  and  extreme 
nervousness  and  anxiety.  Then*  is.  as  a  rule,  immediate  relief 
on  Wlching.  These  are  the  leading  symptoms  which  were  com- 
plained of  by  any  number  of  patients,  and  which  subsided  after 
appro)jriate  treatment  directed  to  the  vascular  system, 
U 


630        ABTSRIOSCLEROSISSYt'UlUS—TVBSBCDWSrS 

digestive  (JistiirbuiR'i-s  urc  scfoiidiiry  to  priiiuiry  chtuiges  in  tlie 
aneria!  system.  In  fart,  not  on!y  the  »li>nia('h  Iml  the  whole 
inti-stiiinl  tract  is  ulTtvU'd  by  the  chaiigi*^.  SdiTosis  of  the  intes- 
tinal bloodvessels  in  many  cases  d<ics  not  produce  any  subjcptive 
or  objective  symptoms.  Sometimes,  howe\fr.  mild  or  severe 
distnrbanoes  of  the  bowels  may  t>c  excited  by  an  extensive  sclerosis 
of  the  ubUomhiiil  vascular  apparatus.  Obstiniilf  llatuleiice  »cid 
derangement  of  absorption  ma\'  often  be  founil  to  he  due  to  eir- 
culntory  disturbaim-s  in  the  tib«loiniiial  region  in  conscriiifncc  of 
sclerosis  of  the  arteries.  The  violent  and  e.'ternciatinRly  painful 
Attacks  of  angina  QlMlominnlisdevdop  as  a  rcsidt  of  itrtmosclerusis, 
just  as  angina  peetorU  is  indiuetl  by  sclerosis  of  the  coronary 
arteries.  'l"he  occlusion,  by  sclerosis,  of  certain  braiiclie.-*  of  the 
mesenteric  artery  may  give  rise  to  grave  abdominal  disturbance. 
This  nniy  be  the  cause  of  intitrtinal  ulcers,  necroses,  und  severe 
betnorrhages.  Only  within  recent  years  has  it  been  recognized 
that  sclenisis  of  the  abdoininal  arteriets  may  cause  distressing 
abdominiil  sj-mptoms,  an  abdominal  analogue  to  aiigbm  j>cct«ris. 
The  syiidronic  1ms  been  called  by  various  writers  ahdimiinal  apo- 
plexy, intra -abdominal  intermittent  claudication.  iTilcstiiml  niio- 
pragia,  nud  intenniitent  ischemic  dys]ieristalsis.  The  intestinal 
crises  may  coincide  vr  alternate  with  similar  <iisturbttnfcs  in  the 
stomach  from  similar  arteriosclemtic  lesions. 

Diagnosis. — In  his  diagnosis  the  ph>"sieian  should  not  Iw  led 
astray  by  the  coinplaints  of  his  patient  a.s  to  indigestion,  pain  in 
the  stomach,  distention  and  belching,  but  shouhl  make  a  careful 
search  for  the  underlying  cause  of  the  digestive  dislnrbances. 

In  patients  ])ast  middle  life  who  complain  of  jmin  in  the  stomach, 
di.stention  after  eating  if  they  attempt  any  ph>-sical  exertion,  and 
dyspnea,  relieved  by  belching  of  gas -especially  when  nocluniat 
seizures,  accompanied  by  ilistenlioti,  heart  disturbances,  dyspnea, 
and  great  ausiety,  arc  prominent  symptoms — a  careful  exuniiua- 
tion  of  the  vascular  system  will,  as  a  rule,  reveal  the  real  cause  of 
the  condition.  Such  examination  usually  showsa  heart  stiuiewhat 
enlarged,  an  aortic  second  soimd  sharp  and  snapping,  a  murmur 
over  the  aortic  area  and  rough  sounds  over  the  aorta  itself,  pulsa- 
tion  in  the  episternal  notch,  attacks  of  pain  over  the  pretrordia! 
region  radiating  to  the  anit,  marked  tendcrni'ss  over  the  alxlomiiial 
aorta  down  to  the  navel,  urine'  perhaps  increased  in  amount  or 
containing  albumin  in  small  (|uaiility.  or  both  increased  and  albu- 
minous. An  important  sign  is  the  high  blooil-prcssure,  which  is 
always  suggestive.  All  these  point  unmistakably  to  the  circuiatory 
syiitcm  as  the  real  cause  of  tjie  trouble, 

TreatnMnt. — The  Ircatuicnt  priuuirily  must  be  directed  towanl 
the  gciicnil  arteriosclerosis.  Improvement  is  sought  by  various 
mea-sures  that  are  well  known,  such  as  lacto vegetable  did,  hydro- 
therapy,  balneotherapy,   gynmasties,  electricity,  and   medication. 
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The  Hict  shoiiM  be  plain,  mitritimis,  and  easily  digpstible.  Tin- 
cvi-iitiiK  itienl  rshouiil  Ik-  liiiiitnl  in  M'w,  to  iiiii)iiiii/-e  ttic  rorintttiuii 
of  gas.  A]<'nhol,  tobat-cii,  tea  and  coffee  should  be  inlerdieted  in 
urterii sclerosis,  or  irstrieted  tu  ii  iniiiiiiiiiin.  Mmk-rHtion  iii  cat- 
inp  and  drinking  is  essential  tn  the  arrest  of  the  pathologic  i>mctt*s 
fCoiiiC  on  in  tiie  arteries.  Aniiniil  fund;-  ^hiinM  be  reNtrietcd.  for 
the  digestion  of  these  foods  develops  siihstanees  that  adrl  to  the 
iibnormul  conditions  nirendy  ]>rcvniling  in  the  body  (see  page  422). 

llathiiig,  fresh  air,  moderate  exerrise,  and  attention  to  the  bowds 
should  enter  into  the  hygienie  treatiiii-nt.  Intense  exeitemcnt 
should  be  avoided.  Many  patients  reijuire  absolute  physical  and 
mental  rest,  esi)eeiiilly  as  they  enter  the  stnge  ">f  niyoenrdiat  inca- 
pacity. By  pro|>«r  clothing  the  peripheral  circulation  »h»idd  be 
protected  from  sudden  changes  of  teiu|KTHtun-. 

Of  me^licinal  agents  for  the  treatment  of  arteriosclerosis  pro- 
ducing gnstro-intestinni  symptoms,  sod  iosal  icy  late  of  thcobromin 
in  doses  of  tl..)  to  1  (lui,  (S  to  15  grains)  three  times  a  day  is  reotni- 
mcndcd.  1  have  found  this  <lrug  no  sntisfnctory  in  bringing  about 
an  amelioration  of  symptoms  that  I  have  used  it  as  an  aid  to  diag- 
iMisis  in  donlitful  cases.  Its  ctrt-^'ts  de[>end  on  its  powerful  action 
in  overamiing  the  vascular  spasm  and  dilating  the  arterioles  so 
that  lliey  allow  u  grenlcr  flow  of  blood  to  the  sclerose*!  area^. 
It  has  l>eeei  suggested  timt  scKliosalicylate  of  theobromin  may 
neutralize  the  efFecl  of  souie  toxic  agent  wliich  tends  to  irritate 
the  viLsomotor  (voters  and  cause  <-ontraetion.  Whatever  the  exact 
lie  of  action,  its  effects  lire  very  satisfactory,  an<l  its  use  may  be 

ntiniied  for  one  or  two  weeks  or  even  longer  without  harm.  'rh« 
effect  may  then  )>e  nuiiutuined  by  the  use  of  tincture  of  stropfaan- 
thufl,  h  to  S  ilrops  three  times  a  day,  Strophantlms  has  Ijeen 
observed  to  act  so  umch  like  sodiosalicyhite  of  theobruniiu  that 
it  U  used  in  place  of  the  latter  in  some  ease.s  in  which  expen.sc  is  a 
great  ctmsidiTation.  Erythrol  tetrunilrute  hiwers  WwhI -pressure 
and  mahitains  its  vasodilator  effect  for  a  longer  penml  of  time  than 
(rtlier  pRpariitiims  of  the  same  cla.ss.  Its  influence  upon  the  blood- 
vessels is  niaiiife'-t  in  fifteen  to  twenty  miimtes  after  the  dose  is 
administered  and  persists  for  three  or  four  liours.  The  dose  is 
(M)2  to  lUHi  (im.  {\  to  1  grain).  Variation  in  the  amount  and 
frequency  of  the  dose  is  regnlalcil  by  the  demands  of  the  ease  and 
the  effect  on  the  patient.  The  nitrites  act  on  the  preganglionic 
endings  of  the  sympathetic  nerve  fibers,  which  are  the  inhibitory 
nerves  of  the  intestine. 

Hapaverin  hydroeUlorid  U  a  powerfuJ  dilator  of  the  coronary 
artery  and  lowers  general  bkxMl-prcssure  by  directly  filiating  the 
btoodves-ti'ls.  es|H'ci«tly  the  splanchnic  anil  jxripheral  vessels.  In 
dones  of  (MKi  (Im.  l  \  grain)  it  relaxes  muscles  of  the  canlia,  pyloric 
sphlncter.undintestine.  Henxyl  Itenxoate  has  been  used  with  great 
benefit  in  abdominal  angina.    It  is  a  [Miwerful  vascKlilator  with 


532        ASTBBlOSCLEROSlS—SYPUIUS—rUBSRCUWSlS 

kdepressing  ctTvct  tiptm  tht-  tM-Art.  It.s  iictir>n  !» i\uv  to  tlir  iiihiltitory 
^»nd  tonus-loneriiig  or  spasm-iYlaxing  action  nf  the  henKvI  radiml 
on  smooth  muscti-  (scv  pn^'  27ti). 

In  prescribing  the  iodids  in  arteriosderoHis,  the  continued  potwl 
effects  uf  this  mcdiontion  nre  to  \k  obtained  only  by  ^uduiilly 
increasing  the  riosRRe  until  the  flliigifish  live  cells  are  suffidently 
stiniul(it«(I  and  cnoiifch  dcKctierstcd  cdls  dcslroyiHl  to  insure  the 
restitution  of  function  in  tlie  tissues.  The  prnlonged  administra- 
tion of  Numll  dusin  fails  to  accoinplisli  ptTniuneiitly  favurablt? 
results;  but  isr^e  and  progressively  increasing  doses  prmluce 
strikiiigiy  )[imh1  results,  in  early  eases  piuticularly.  In  llw  tise  of 
potassium  iodid  the  patient  Ls  to  be  started  with  a  O.IMJm.  (U)- 
grain)  dfise  tlint;  times  daily,  which  should  Iw  daily  increaseil 
until  4  to  4,(1  Gm.  (tH)  to  70  grains)  »  given  each  day.  Indism 
can  he  prcventetl  by  the  CAreful  exclusion  of  acids  friini  the  diet, 
and  by  neutral! /at ion  of  the  acid  c«mtents  of  the  stomach  b\'  means 
of  any  agrwalilc  ulkali.  I  n  this  onneclion  it  shouiil  be  stnttnl  that 
potas.sium  iodid  reduces  the  viscosity  of  the  bltKnl  and  in  that  way 
assists  in  tlie  reJief  of  blooiUpn-Kturc  and  in  iiivigorntlon  of  tlie 
arterial  tissues. 

Thyroid  extnu't  Ims  Ik-en  b<1  ministered  in  arteriosclcrnsis,  with 
favorable  results,  due  to  its  power  to  control  high  arterial  pressure. 

In  the  endeavor  to  combat  arteriosclerosis  by  promotin^c  vascular 
metaltolism,  strengthening  the  va.somotor  nerves,  and  reducing 
the  tension  of  the  Vessels,  Tnuiecck  n-sorted  to  the  hj'podcrmic 
administration  of  the  inorgaiiic  bhwtd  salts.  Ills  results  have  been 
outifirmed  by  Tcssier,  Levy,  Merlkcn,  Zuuoni  and  others;  the 
serum  acta  on  the  cahrium  phosphate,  relieves  dyspnea  by  increas- 
ing the  alkalinity  of  the  bloo<l,  has  a  direct  effect  on  the  heart 
and  the  vascular  endothelium,  and  stinudates  the  vasomotor  sys- 
tem. Levy  has  found  that,  given  by  mouth,  the  salts  have  the 
same  effect  as  when  administered  h>poderinically.  I'nder  the 
trade  name  antiselerosin  a  combination  consisting  of  these  blood 
salts  is  available.    Eacli  dose  (two  tablets)  contains: 


It— Sodii  rhlofidi 0 

.Sodii  nuijiliulbi 0 

Mnpii-Hi  p1u)»|)htttis, 

8<Klii  carbonalui  rxKiccnti  .     .     .  fid  0 

Sodii  pliiNipbatis, 

Culdi  glycQrophiHphniia     .     .     .  Ail  0 


Ota.  or  Co. 
8 
08 

025 


gr.sci] 
gr.  at 


This  represents  at  least  l.i  Cc.  of  Trune{wk's  serum.  an<i  equals 
the  saline  contents  of  about  150  Cc.  of  blood  serum. 

Though  certain  cases  are  incurable,  antisclerosin  will  often  relieve 
the  subjective  and  objective  symptoms  i»  even  severe  casi^s.  Its 
chief  iield  of  usefulness  is  as  a  pntphyUctic. 
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STPHIUS. 

The  occurrence  of  syphilis  in  the  9tom»di  \s  not  a.s  infrequent 
aa  we  have  been  led  to  believe.  Statements  from  various  sources 
tend  to  show  that  alKiiit  one  nut  o(  seventy-five  of  our  gastric 
CB.se,s  in  syphilitic.  All  the  vases  so  far  observed  have  occurred 
durinK  the  tertiary  sta^  of  the  ili»ea»e.  Gastric  syphilis  appears 
in  three  forms— (1)  specific  ulcers  of  the  stomach;  (2)  siKtifie 
tumors;  CA)  speeific  steno^iii  of  the  pylorus.  Thi-  !<yphilitic  nicer 
in  the  most  frequent  manifestation  of  s^-philisatTecting  the  stomach; 
it  may  develop  a:^  a  re>ult  of  ilistnrbanee^  in  the  eireulation  affect- 
ing circumseribcd  areas  of  the  gastric  raucous  mcmhranc,  and  having 
as  its  primary  cause  a  specific  endarteritis,  fleers  nmy  also  arise 
from  the  disintegration  of  gnmmata  in  the  submucous  coat  of  the 
stomach.  The  gummBtuus  ulcer  develops  in  the  subnuicfisa,  while 
(hat  caused  by  specific  endarteritis  is  essentially  an  ulcer  of  the 
mucosa;  neither  differs  in  any  way  from  the  ordinary  round  nicer, 
except  that  the  specific  ulcer  is  mneh  less  responsive  to  treatment. 
In  syphilitic  ulcer  we  find  subiicidity.  rather  than  liypenicidity  n» 
in  round  ulcer.  In  specific  3ieno.>iiH  of  the  pylorus  the  whole  stom- 
ach may  become  cirrhotic,  due  to  an  increase  of  connective  tissue. 
Many  cases  of  that  rare  disease  known  as  Imitis  platliea  (gastric 
cirrhosis)  have  been  supposed  to  bc-caused  by  syphilis,  but  we  now 
know  they  are  cause<l  hy  carcinoma  (see  page  .5-H'i). 

DUcnoiis.^t  is  a  very  difficult  matter  to  make  a  diagnosis  of 
8>'phititlc  ulcer,  and  the  clinician  must  rely  upon  the  known  prea- 
ence  of  s>-philitic  infection  in  order  to  be  at  all  certain  that  the 
guitric  ulcer  is  of  luetic  origin.  The  pn-sence  or  absence  of  the 
Treponema  pallidum  (Spirochfcta  pallida)  is  not  to  be  depended 
upon  in  determining  tlie  presence  or  absence  of  ulcer  of  syphilitic 
origin.  These  micHMirganisms  are  ()ftcn  absent  in  cases  of  un- 
donbte<l  syphilis;  on  the  other  hand,  Koch,  using  the  T.evaditi 
slain,  found,  in  cases  of  undoubted  car<-inoma  of  the  lung,  organ- 
isms of  the  typical  appwiraiiec  of  the  'IVcponema  pallidum.  A 
positive  Wasscrmann  reacti<)n  materially  assists  in  the  diagnosis. 
The  luetin  test  of  Xognehi,  involving  a  cutaneous  renetiun  after 
injecting  into  the  superficial  layers  of  the  skin  dead  cultures  of 
Treponema  palliilimi  is  usually  positive  in  tertiary  syphilis;  but 
tlie  test  cannot  l>e  depended  upon  in  the  primary  and  secondary 
stages.  L'nder  specific  in-aiment  during  the  secondary  stage,  espe- 
cially after  the  administration  of  arsphenamine.  a  jiositive  luetin 
reaction  can  be  ohtaineif.  The  te^t  is  valuable  in  obscure  tertiiiry 
manifestations,  where  the  Wasscrmann  reaction  often  fails.  The 
disnppeamnce  of  the  luetin  reaction,  aceonljng  to  Noguchi,  may 
mean  that  the  patient  has  fully  recovered  from  tlie  <liseiise. 
Syphilitic  ulceration  of  the  stomach  should  be  distingutshitl  clin- 
ically from  carcinoma  and  the  gastric  crises  of  locomotor  ataxia. 
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The  ciifTcreiitintioii  b(>l««-i>  .\vphilitk-  ukrr  hikI  other  <.-i>iiilitioiis 
prwluclug  dyspcptir  symptoms  may  !»•  further  nuwlp  by  a  course 
of  aiitisypliilitk-  ri'iiialics,  nuvli  us  iwttiM,-sium  iwfiil.  wliifli  will 
usufilly  unicliorati'  syphilitic  symptoms  while  the  same  trt'atmetit 
would  hiiM-  tlie  ri'vt-rst-  i-tTivt  iii>oii  onliiiary  caws  of  guMritis. 

Guri'l's  (Hagiiostic  sign  is  prolonKtt!  and  painful  dysphagiii. 
There  may  be  no  (ilhcr  sytiiploin  su^^i'^Mn):  lliv  prts^^ljility  of 
syphilis.  In  all  cases  of  prnlimKc^l  <JysphnRia  pefcrrwl  to  the 
pharynx,  a  WasHprinnini  test  slmuld  In-  made. 

Treatment. — The  trratmtnt  of  syphilis  <if  the  stomach  consists 
in  the  metlimls  and  ii):ciits  employed  in  cases  of  gastric  uk-er  and 
gastritr  hemorrhage,  topethcr  with  such  speeific  remedies  as  arspheii- 
amine,  mercury,  und  the  iinlids.  the  Inlter  being  toIerale«l  well  by 
the  bu-tic  stomach,     (See  ('hapters  XXV  and  XXVI.) 

Ars]>liiiiiimitie  (mhartiiiti)  is  a  ycllnwish  crystalline  ansenical  com- 
pound, not  unlike  iodofonn  in  appearance,  and  must  be  kept  in 
Iiennetit'iiUy  seidc*!  ampoules,  for  it  becomes  very  toxic  when 
exposed  to  the  air.  For  administration  it  must  lie  haiidleil  with 
the  KDiitest  c»re  and  ever>  iletnil  in  the  prestTibed  technic  carried 
out.  The  dose  {for  intramuscular  or  intravenous  injection)  is 
<).:{  tn  O.li  Cm.  (5  to  10  grains). 

SMargfihrniimhir  (nfomtlmrnaii).  Khrlich  has  pvcn  us  an  im- 
proved salvarsan  (neosidvarsunl,  now  known  as  neoarsphenamine. 
It  in  u  fine  powder,  resejnblinj:  salvarsjiii,  hut  somewhat  more  yellow- 
ish in  color  and  turning  reddish  on  exposure  to  the  air.  ItdLs-solves 
readily  in  water,  which  becomes  yellow  without  stirring.  The 
solution  is  neutral  in  reaction,  which  eliminates  die  use  of  sodium 
hydroxid  for  tdkalinixiii);  purposes.  Neoar.sphenamine  can  he  given 
both  iniramuseutarly  and  intravenously  and  in  larger  close's  tlmn 
nrsphenniiiine.  On  account  of  its  non-irritating  character  i)  can  be 
given  with  greater  safety  by  simply  dissohing  it  in  water.  Since 
it  can  be  so  easily  inaiii])nlated,  its  value  Ls  olmous.  The  dose  of 
neoiirHphennmineis  ().!)  (im.  ll4  grains)  for  men  and  0.75  Gm.  (12 
grains)  for  women. 

Khrlich  has  also  IntrtKluei-d  .ludiuni'snlmriKin  (No.  I20fiA), 
which  is  sup])o:vd  to  combine  the  advantages  of  the  two  earlier 
preparations.  It  is  a  fine  golden-yellow  ])owder.  readily  .soluble  in 
water.  It  contniDs  the  same  pnipurtion  of  arsenic  as  arsphenamine 
and  neoarspbeiiamine.  The  dose  ranges  from  O.ti  to  1  tim.,  without 
»ny  discomf»)rl  from  the  larger  rlose^.  'Hie  drug  has  licen  found 
to  be  absolutely  non-toxic,  and  the  injections  do  tiot  prtxtuce  the 
slightest  reactiiHi.  It  cjin  therefore  he  given  in  rases  of  s_\-i>hilis 
associated  with  a[K)plexy.  dialn'tes,  nephritis  or  other  disea-ses. 
Soilium-salvarsan  is  really  old  salv^rsan  so  modified  as  tu  be  as 
easily  gi\-cn  as  neosalvarsun  fncDarsphenaniine). 

\  large  numWr  of  patients  ha^e  been  successfully  treated  with 
tliese  preparations,  which  have  Imwu  used  in  all  stages  of  syphilis, 
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irom  the  primary  chancre  to  the  deep  specific  lesions  of  the  central 
]iervi>H:s  sj-stein.  'i'hey  Jjwtwss  npparenti;'  the  i)ecnliar  property 
of  killing  and  exterminating  the  Treponema  pidlidurn  (Spiroehietaj 
]m]lidn)  wheivver  it  is  to  be  found  in  the  body.  They  are  know  n 
to  cure  syphiHs  in  all  three  stages,  particularly  when  combined 
with  a  CDurw  cif  mercury.  'Ilie  first  efTect  h  manifest  in  mndifi- 
cation  of  the  api)carance  f>f  syphilides,  mucous  patches,  gumtimtu, 
and  cIiainTf.  The  .shooting  pains,  the  girdle  sensation,  and  the] 
tnhetie  crisc-s  are  relieved  almost  immediately.  But  u  angle  dose 
of  arsphenamine  will  not  erndicnte  the  disease.  In  the  initial 
stage  of  the  infection,  ursphcnamineis  more  eifective  than  mercury; 
and  wlien  mercury  and  the  iixlids  have  failed,  arsphenamine  is 
often  iH-neficinl.  From  the  observations  of  many  cliiiicians,  how- 
ever, it  may  be  fairly  concluded  that  the  best  results  are  obtained 
by  gi^'ing  mercury  as  well  as  arsphcniiininc. 

The  intravenous  administration  of  bjchlorid  of  mercury,  in  doses 
of  0.02  Gm.  (§  grain)  dissolved  in  lU  Cc.  (2i  drams)  of  freshly 
dbitilled  water,  is  of  (treat  benefit.  To  avoid  as  far  as  possible  the 
danger  of  causing  phlebitis  by  placing  mercury  in  the  vdn,  the 
•injection  should  be  i)erformeii  very  slowly,  and  a  new  vein  chosen 
for  «K'h  couseeiitive  injection.  The  mercury  will  be  much  less 
apt  to  injure  the  vein  if  a  syrinji;e  with  a  capacity  of  about  20 
Cv.  be  used,  so  that  the  mercurial  solution  in  the  syringe  luny  be 
diluted  witli  the  piilicnl's  blood  before  being  injected  into  the  vein. 
After  the  needle  has  enterc<l  the  vein,  by  traction  on  the  piston  the 
physician  nhoiiiil  wilhdruw  suflicient  bloo«l  to  fill  the  barrel  of  the 
syringe,  when,  without  removing  the  ncctllc,  the  mercurialtxcd 
btood  should  he  slowly  introduced.  The  injet-tions  may  be  given 
At  uitervals  of  four  to  six  days  and  continued  until  the  Wassermann 
reaction  is  negative. 

Syphilitic  stenosis  of  the  pylorus  U  an  exceedingly  rare  condition, 
whieJi  may  he  due  to  cicatrice*  of  syphilitic  ulcers  nr  tumors  and 
gummatous  infiltration  In  the  region  of  the  pylorus.  The  treatment 
for  this  cotiilit  ion  is  the  same  us  for  motor  di.tturbftnces  (see  Chapter 
XXIV). 

Urnrral  Trriitmetil. — I'utients  suffering  from  syphilitic  ilisPBse 
of  the  stomach  should  be  kept  at  rest,  preferably  in  t>ed.  The 
(ot«l  shuuh)  he  of  a  simple,  unirntuting  kind,  ita  precise  ehamcter 
depending  upon  the  severity  of  the  symptoms.  In  ver>-  severe 
e«se>  it  may  he  nec«»sary  to  resort  to  rectal  alimentation.  In 
any  case  it  is  advisable  to  inaugurate  the  dietetic  treatment  by 
tlie  use  of  milk.  As  the  condition  of  the  patient  improves,  the 
quantity  and  variety  of  the  food  ma.\-  he  slowly  increased,  and 
jellies  flavored  with  lemon  niul  .sweetenctl,  junket,  eggs  lightly 
cookeii  or  beaten  up  with  milk,  custards,  or  tapioca  pu<lding  may 
be  permitted.     This  regimen  may  Ik-  followed  later  by  bread  and 
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butter,  fiiih,  rhicken,  rahbit,  weal.    No  meat  should  he  allowetl 
for  lit  IfAst  six  montiis. 

The  howels  nlinuld  lie  tarffnily  rngiilated,  and  for  the  control  of 
constipatiou  resort  should  be  had  to  saline  cathartics. 

TUBERCULOSIS. 

Ga.'^tric  tiiherculosis  13  a  very  raiv  cimiiition,  and  when  present  19 
lisuAliy  stvondary  to  or  associattxl  with  tuberculosis  of  otlicr  or(;uiis. 

Forms. — Three  forms  <tf  tuberculosis  of  the  .stomach  have  been 
reeogitized,  namely:  (1)  Millar^-  tuberculosis — always  secondarj- 
to  general  milinry  tiib^reulo^L-^ ;  it  eaniint  be  diagnosticate<l,  and  is 
therefore  not  subject  to  treatment.  (2)  Tuberculous  ulcer.  This 
occasionally  produces  di?turhan(v»  similar  to  those  pro<luce«l  by 
peptic  ulcer;  hemorrhages  are  not  infrequent,  and  perforation  is 
more  likely  to  occur  than  with  peptic  ulcer.  Tuberculous  ulcer 
has  been  attributed  to  the  swallowing  of  tuberculous  sputum.  ]t 
may  also  result  from  infection  through  the  blood  and  Ijinph  routes. 
The  treatment  is  that  of  peptic  ulcer.  (3)  Tuberculous  granula- 
tion tumors — located  on  the  pylorus  or  in  the  region  of  the  pylorus. 
The  symptoms  resemble  those  of  gastric  carcinoma,  and  the  treat- 
ment is  the  same  as  for  the  latter.  In  tuberculous  stenosis  of  the 
pylorus,  success  ha-s  followed  resection. 

TreaWwnt. — The  treatment  of  tuberculosis  of  the  stonwcb  Is 
the  treatment  of  tuberculosis  localized  elsewhere  in  the  body. 


CHAPTEK  XXIX. 

TL'MORS  OF  THE  S1X)MACH. 

Carcinoma ; Sahcoma ;  Fibroma ;  Fihhomy<ima;  Lipoma ;  Adenoma; 
Papilloma;  Polypi;  Hernia  Hpigastiuca. 

CARCINOMA. 

Gastric  farcjnoma  consists  of  a  malignant  new-jtrow-th  or 
tumor  maiic  up  principally  of  epithelial  cells  and  developing  in 
i\w  t-piiln-tiiil  tiwiie  (if  the  .stomach. 

Etiology.  -  Incidriirc. — ()f  all  the  viscera  of  the  bcxly,  the  stomncll 
is  most  frequently  the  seat  nf  eareiiioma.  Of  the  toial  number  of 
carcinoma  cases  reported,  from  40  to  4r)  per  cent,  are  said  to  he 
carcinoma  of  tlie  stomach.  It  occurs  more  fre<|U€ntly  in  males  than 
in  females.  According  to  Wyss  the  death-rate  from  gastric  car- 
cinoma is  nearly  2  per  cent,  of  the  total  mnrtHlity;  Bryant  states 
that  in  New  York  City  for  the  ten  years  immediately-  pret?ediiin 
IS90  it  wiiM  2.17  per  oetit.  of  the  total  mortality.  In  the  I'nited 
States  cemus  of  1U12  we  find  4G..')H4  deaths  from  carcinoma;  of 
these,  18.517  were  of  the  stomach  (39.73  percent.).  The  fn'tjueiiey 
of  this  disease  varies  in  different  countries.  There  are  certain 
regions  in  which  it  rarely  occurs.  Griesinger  states  that  he  has 
never  seen  a  ca-'^e  of  carcinoma  of  the  stomach  in  Egypt,  while 
Hoinemanii  reports  that  he  saw  only  one  case  in  \'eni  <_'niz  during 
a  period  of  ^ix  years.  When  we  consiiler  the  advances  that  have 
been  made  in  medical  science  in  the  way  of  refinement  of  diag- 
nosis, it  is  evident  that  carcinoma  is  more  frequently  discovered 
and  differentiated  from  non-malignant  growtlis  than  was  formerly 
the  ease.  This  of  itself  would  account,  in  a  measure,  for  the 
apparent  iiierciisc  in  the  prevalence  of  the  disease. 

in  the  development  of  carcinoma  a  lertain  imiividual  predis- 
position is  iieeessarj-,  which  may  be  either  congenital  or  acquire«l. 
although  we  do  not  know  exactly  the  nature  of  this  iiredisposition.' 
Certain  substances  which  would  inhibit  or  defend  the  body  against 
the  formation  of  cjirciimma  may  be  absent.  It  has  been  sliown 
that  immunity  to  carcinoma  bears  a  certain  relation  to  the  number 
of  white  lymph  corpuscles  present  in  the  bloo<l.  The  number  of 
these  may  be  increased  in  an  active  manner  by  the  body  itsdf  in 
resisting  the  deveiupment  of  the  carcinoma,  or  passively  stimulated 
by  lilt*  injection  of  lymph  tissues.     Ilicre  may  be  a  local  initia- 


■  Cianiy,  MniicliC'Dvr  iii(>cliiituii<lii)  Wochcniiehritl.  April  1.  1013. 
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lion  of  cnreiiioma,  such  as  trauma,  injury,  inflammation,  a  scar, 
or  8om«  congenital  malfonnution.  Or,  possibly,  there  is  a  ciir- 
cinonu  organism,  bc-ionsing  to  thv  group  of  hitherto  unknown 
ultramicnjscopic  orKanism^,  ami  which  is  brought  to  the  himian 
subject  by  an  hilcrniciiiatc  carrier.  Whether  this  carrier  is  the 
htHl-lmR  or  iitlier  bbxul-^nekiiif;  puriisite.  or  one  of  the  family  of 
the  small  pin-worms  carried  bj-  eiK-kroaches,  is  not  certain.  Ob- 
servatioim  seem  to  point  to  a  certain  iiifectioti,  not  liirect,  but 
indirect  tbrounh  parasites.  In  all  infectious  diseases  the  virulence 
of  the  exciting  a^iiit  is  of  great  importance,  for  the  healthy  body 
tuis  a  certain  power  of  resistance  toward  pathogenic  aKcnts  in 
Rcnernl. 

.-Vmoiif;  prcdiapoaing  if  not  strictly  ctiologic  factors.  Rastric  ulcer, 
the  eicntrix  of  itn  ulcer,  and  ehrouie  g!i>triti-i  may  be  mentionwl. 
Some  surgeons  attribute  all  gastric  earcinomata  to  a  previous 
ulcer  of  the  utomtieh.  In  n  study  by  Friedenwald'  of  UM)(I  cji-ses 
of  cnrciiiomA  in  which  careful  records  had  been  kept,  there  was  a 
history  of  some  previous  digej^tive  trouble  in  232  rases  (23  pef 
cent.).  <K  the  2.'i2  eases  lOi)  had  had  slight  attacks  of  indigestion 
for  II  periiMl  of  five  years.  (>f  the  remaining  12;i  cases.  32  had  hiul 
chronic  imiigestion  more  or  leas  all  their  lives,  mainly  (in  29  of 
the  32)  during  the  last  five  years  prtmiiing  the  present  illness. 
Sevcnt,v-three  cases  gave  a  definite  history  of  fonncr  gastric  ulcer. 
It  is  tlicrcforc  evident  that  of  the  lOOIJ  cases  but  23  per  cent,  pre- 
sented a  hi.story  of  any  previous  digestive  disturlmncc  whatever, 
even  in  the  slightest  degree,  and  that  hut  7.3  per  cent,  gave  a 
direct  history  of  iileer.  If,  therefore,  all  of  the  former  digestive 
disturbances  be  considcrctl  as  due  to  ulcer,  the  formulion  of  gastric 
carcinoma  from  ulcer  <'onld  not  have  taken  place  in  more  than  23 
per  cent.;  if  all  of  the  cases  with  slight  digestive  disturbances  be 
disregarded  thi.s  percentage  is  reduced  to  12.3  per  cent. 

From  a  study  of  443  pathologic  sections  of  gastric  cnrcinoimi, 
33S  of  which  were  resected  by  the  surgeon  and  4(i  removed  At 
necropsy.  Wilson  eomludcs  that  "prnctically  all  carcinomatn 
develop  on  the  site  of  u  previous  ulcerative  lesion  of  the  gastric 
mucosa."*  This  report  is  not  in  accord  with  our  climcul  experi- 
ence, ,\lbert  KiKher*  states  that  he  has  personally  examined  the 
Mayos'  specimens,  and  is  convinced  that  much  of  wlml  ihey 
labelal  cancerous  degeneration  of  ulcers  wa3  in  reality  merely 
atypical  pn>liferation  of  epithelium. 

.Ifff.— Keganling  the  age  at  which  ga»itrie  carcinoma  occurs 
most  frequently,  Itrinton  has  collected  some  interesting  data.     In 

*  AnMrionn  Jounml  ol  thp  Mcdiml  Krlvnn-o,  KiivPiiilior,  1014,  |i,  000. 

■  WlboD  Mid  McDoiTcll,  AmoriQin  Journal  of  llii>  Mvitioil  t^(»«n<iv«,  Dwotabar, 
1914. 

■  Chranic  and  Duwlunaj  Ulcer.  CornMpunduns-Bliitl  fQr  I^liw*i«»  Aorilo.  Baaal, 
MAy  10,  l«l».  No,  IB. 
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>  rases  tile  year  of  death  avcraRCil  fifty — two-sevenths  of  these 
hPtwwii  fifty  anil  sixty.  This  writer  places  the  maximum  lin- 
t)ihl,\'  bftwwii  sixty  and  seventy,  I'lidiT  twenty,  tht-  wh<)k'  ri^k 
bi  lf:*s  thiin  otH-fiftieth  nf  what  it  is  bi-lwi>en  twenty  ami  thirty. 
LcbtTt  pives  us  the  following  figures  as  to  the  age  at  whieh  enr- 
dnnmu  (if  thr  stomach  occurs:  I'lider  thirty  years,  1  per  cent.; 
thirty  to  forty  years,  17,(1  per  rent.;  forty  to  sixty,  (50.7  per  wiit.; 
sixty  to  seventy.  lli.H  piT  wnl.;  above  seventy,  4.4  per  rent. 

lleredUy.~~'V\w  infiuenec  of  heredity  as  a  pn-disposing  eiuise  of 
cardnoma  of  the  stonmeh  i,s  still  an  open  ([Ufstioii.  The  occur- 
reiico  of  carcinoma  in  one  or  more  of  the  offspring  of  carcinomatous 
parents  has  been  noted,  hut  not  with  nuirked  frequency.  Car- 
cinoma has  been  known  to  attack  persons  whose  health  up  to  the 
time  of  tlie  attack  had  been  mnarkidjly  ginnl, 

Pathologry.  (iastric  carcinoma  comysts  of  atypical  epithelial 
pniliferation  having  its  starting  point  in  the  glandular  cells  and  the 
epithelial  lining  of  the  secretory  rlucts.  It  develops  into  a  lumnr 
of  varying  si/e,  sometimes  attuining  such  rliinensions  as  to  occlude 
x\w  lutnen  of  the  stomach.  Carcinoma  occasionally  consists  of 
more  or  les.4  Nat  grnnulnlions  and  excre-scences.  In  many  instances 
tliiTf  is  a  tcjiclency  to  sui)erficial  an<l  sometimes  to  deep  iilt^vration 
and  necrosis,  infihruting  the  walls  <if  the  organ  until  it  liecomes  a 
cavity  enclosed  hy  caninoniatou.s  tis.'^ur.  As  this  prwx-ss  involves 
the  hkHidvcNicIs,  heniorrhnge  weurs. 

(ia,'*tric  carcinoma  forni.t  metastases  by  way  of  the  lymphatics. 
IS  A  rule.  In  some  instances,  es|X'cially  in  the  medullary  and  scir- 
rhous txTx-s,  this  («-cuni early.  The  glands  draining  the  gastrie  area 
rapidly  be«'omc  involved,  and  metastatic  no<lules  ap|)ear  in  the 
omentum  and  peritoneum,  which  in  some  cases  in  so  massively 
iiiHItrnted  that  dissection  is  difficult.  Not  infrequently  so-called 
"precocious  meta-stases"  appear  in  the  skin,  in  the  bones,  ami  in 
other  distant  orgims.  In  very  many  instances  growth  of  the  tuni()r 
takes  jilaci-  Uy  infiltration  s'l  tliat  wide  areas  of  ihe  stomach  wall 
arr  nffei-ted  and  l>eeome  markedly  thickened  and  inelastic.  In  the 
pnigrcss  of  such  gniwth  bloodvessels  may  be  iiivolveii,  ami  cells  of 
the  tumor,  set  free  in  the  hhxMl.  are  then  dis.setninated  to  the  liver, 
lungs,  heart,  ami  rectum. 

Carcinouiuta  <lifler  widely  not  only  in  gross  and  microscopic 
structure  but  also  iu  respect  to  rapidity  of  ^owth  tnd  degree  of 
tnnlignaney.  Some  grow  with  alarming  rapidity  (carcinoma  sim- 
plext.  while  others  remain  dormant  or  nearly  statiunnry  for  hmg 
tH-riods  of  time  (many  adcn<K'arcinomata,  and  the  dilTuse  fibro- 
cairinomata). 

Gostrir  carcinoma  is  most  frcc|uenil_\-  located  in  the  pyloric 
region  ((SO  [mt  cent.),  and  In  sudi  c«.s<-s  is  pnme  to  bring  about  a 
stenosis  of  the  orifice  and  an  accompanying  dilatation  <rf  the  stomach 
(Bee  Chapter  XXIV).     Forty  percent,  of  earcinomata  ap|)e«r  to 
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be  «]«alt.v  divided  bt-twci-ii  tin-  k-sst-r  curviitiirc  (incliidiiiK  the 
cardia)  ami  the  greater  riirvnturcL  DitTiise  canceraus  infillratioii 
of  the  stomach  occurs  in  alwiit  G  per  it-nt.  of  the  tutui  number  uf 
cases. 

Fornu. — Thv  forms  oF  f:nstri<;  c-oroitiomii,  in  the  ordiT  of  their 
frequency,  are:  MMhillary  carcinoma,  adcnocarnnoma,  cn!|niil  ear- 
cinoinit.  and  seirrliuus  cuiviiiumn. 

Medullar}/  Camnoma  {Including  Carcinovm  Simplex.) — Medul- 
lary cnrcinomntn  are  of  two  gross  forms:  one  consislingof  soft, 
rounded,  large  but  circumscribed  tumors,  appearinti;  chiefly  in 
the  cariiin  and  rni)dii»:  the  other  a  diffuse  growth,  appearing  m(»l 
frequently  near  tJie  pylorus.  The  former  is  the  "  most  aggressive 
and  rapidly  progressive  form  of  gastric  carcinoma"  (Ewing).  The 
latter  is  a  tyjx-  with  which  jXTfnratioii  is  most  frequent.  Both  tend 
toearlj-  metiistHSca.  early  uicvratiuns.  and  heiiiorrhage. 

AdeitiM-arn  noma.— The  adenocarcinomata  of  the  stomach  are 
relatively  benign.  For  the  most  part  they  form  circuiiiscribeil 
polypf»i(l  or  fungating,  and  eventually-  ulcerating,  masses.  They 
appear  near  the  pylorus,  in  which  ease  ulceration  taki-s  place  earlier, 
or  on  the  curvatures,  where  they  reuch  a  larger  sixe.  Occasionally 
Ihey  seem  to  be  the  result  of  carcinomatous  tniiisfoniuition  of 
adenomatous  polyps,  and  in  some  such  in.'^tances  there  are  no 
prominent  gastric  symptoms  and  no  invasion  of  noiles. 

Oflnlitiouif  i>T  Viilliiid  Carfituiiiia. — The  gelatinous  or  ctJtoid 
carcin()mata  result  from  colloid  or  mucoid  transformation  of  the 
cells  of  malignant  growths.  If  it  be  that  this  change  npiityirs  in 
medullary  cancers,  then  other  changes  also  occur,  for  in  the  colloid 
tj-pe  invasion  of  the  Ijitiph  nodes  is  later,  growth  by  extension  more 
frequent,  and  diffuse  infiltration  more  marked  than  in  tJie  medullary 
form.   The  peritimeum  is  very  fretpiently  and  extensively  invulvi-d. 

Seirrhom  f'arcino7na. — it  is  the  rclativelj'  large  amount  of  fibrous 
tissue  as  i-om pared  with  the  epithelial  tissue  which  gives  the  tirmness 
to  the  growths  called  uninhoua.  These  are  very  firm,  sometimes 
almost  cartilaginous  in  ap]>ear«iice  and  texture.  In  tlie  somewhat 
pearly  substance  may  be  seen  small  points  or  lines  of  a  yellowish 
or  reddish  hue,  which  represent  the  epithelial  tissue  that  is  under- 
going fatty  metamorphosis.  Such  growths  are  slowly  progressive. 
I'lcenition  is  late,  as  a  rule.  Because  of  the  character  of  the  growth 
and  the  frequency  of  its  localization  at  or  near  the  pylorus,  pyloric 
stenosis  is  a  common  result.  But  while  it  is  ordinarily  locate<l  in  Ute 
pyloric  region,  it  may  involve  a  large  portion  of  the  stomach  or 
even  the  whole  organ  (sclerosing  pyloric  and  ditTusefihrwarcinoma; 
fintfw  plaglirii;  see  page  54(i).  While  ulceration  occurs  late,  auper^ 
ficial  erosions  of  large  extent  may  appear  early.  The  l.\inpli  nodes 
are  involved  regiiliiHy  and  early,  and  the  metastatic  mxlules  are 
prone  to  become  large  iinii  are  ulwa>'»  more  cellular  than  the  orig- 
inal growth. 
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•mfnrniwma. — lV<'aiirtP  of  the  freqiiencj'  with  which  ninlig- 
nant  ppithHial  dtaiiKcs  ixcur  in  ouiinit-tion  with  {-hrnitic  gastriv 
liltT-K,  ami  because  of  the  rather  typical  clinical  history  that  is 
a>t.sociated  with  such  tumors,  it  is  the  cuatoiii  of  sonit-  writers  to  use 
the  term  "ulctTocarcirinnia"  in  desmblng  these  casts. 

Complications.— The  jjurtion  of  the  (rastric  mucous  luvmbrane 
that  is  mn  liirectly  iuvolvwl  in  the  c-arrinoniatous  pro<es8  iimy 
function  m  a  perfectly  normal  manner,  especially  duriiiR  the 
initial  stage  of  the  disease.  This,  however,  does  not  continue 
for  any  Rfeat  Icnjith  of  time,  owing  to  the  progressive  atrophic 
chanfn-s  which  take  place  in  the  ga-'lric  mucous  membrane.  In 
ca.ses  of  Ra.strir  carcnioma  eoinplicatcd  with  pyloric  slenusiH  and 
stAgnatton.  u  frequent  feature  Ls  rhronic  gastritis  with  marked 
secretion  of  mucus  and  a  decrea.se  in  the  secretion  of  gastiic  juice. 
<'oniplication.-(  of  nastric  carcinoma  may  consist  of  adhesions  to 
or  rupture  into  ncitihlmring  organs,  such  as  the  intestine,  gall 
bladder,  pHricren.f,  and  liver.  Perforation  into  tlie  peritoneal  cav- 
ity 19  rarely  met.  Other  rare  complications  arc  rupture  into  the 
pk-tirid  cavity,  subphrenic  abscess,  pj-opnenmothorax,  and  free 
bleeding  from  the  careinoma  itself  {gastric  hcninrrhage). 

Symptoms. — The  earliest  symptoms  of  carcinoma  of  the  st.imach 
arc  prcs.'iure  and  fulness  after  eating.  'I'his  mild  sensation  is 
superseded  sooner  or  later  by  pain  of  varying  intensity;  the  pain 
may  be  felt  in  the  region  of  the  stomach,  directly  in  front  or  to 
the  right  or  left  of  the  median  line,  or  it  may  be  felt  in  the  dorsal 
region.  I'ain  is  not  a  constant  symptom,  however;  it  iH  often 
absent,  partictdarly  when  the  carcinoma  is  situated  on  the  lesser 
curvature.  The  patient  is  frequently  annoyed  by  eructations 
due  to  decomiKwition  <if  the  foml  mass  within  the  stomach.  Ano- 
rexia IS  among  the  early  symptoms,  the  patients  manifesting  a 
distaste  for  meat.  In  a  few  ca.ies  the  nonnal  apjietite  has  been 
known  to  continue  for  a  long  time  after  the  appearance  of  the 
initial  symptoms;  and  in  rare  cases  there  is  a  markedly  increased 
appetite.  As  a.  rule  the  patients  complain  of  n-cukness  and  are 
disinclined  or  unable  to  work.  Tliey  lose  flesh  rapidly.  These 
symptoms  progress  until  nausea  and  vomiting  become  trouble- 
wine  features.  VomitiuR  depends  largely  upon  the  location  of  the 
neoplasni;  carcinoma  of  the  pylorus  is  nearly  always  accompanied 
by  vomiting,  owing  to  stenosis  of  the  pyloric  exit.  In  carcinoma 
of  the  greater  or  lesser  curvatiuv  there  may  be  no  voniiling  at 
any  time  throughout  the  course  of  the  di.seJi.se.  When  vomiting 
becomes  se\erf,  gn-at  thirst  is  expcrientx-d,  and  a  marked  diminu- 
tion in  the  quantity  of  urine  excreted  is  noted. 

I'he  inability  to  assimilate  fotK)  re:;ults  in  rapid  loss  of  weight. 
This  condition  becomes  so  marked  that  many  patients  die  of 
inanition. 

ttiitks  show  that  fit)  per  cent,  of  the  carcinomata  of  the  stMnach 
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attack  the  pyloric  ivRion.  20  ppr  cent.  th*If.'cK*rftirv«InrviiiMlnir(Iia, 
anil  2)1  per  irnl.  ilic  urt-nter  curvatiiw.  ("Hr<-iiimna  nf  ilie  pylorus 
seems  t«>  be  asscKHHted  with  livniersecretiim,  while  carciiiomu  vf  the 
\vsacT  c-urvatun;  is  tiiorv  often  iissuciitled  with  achylia. 

tti  eajcint>tua  uf  the  cardia  the  suhjective  wtiiptoms  are  m»st 
initidioiLs,  nifliculty  in  dcKliKition  i.(  one  of  the  first  distinct 
sipifl  ronfinnatory  of  the  diaRniisH;  it  results  from  occlusion 
of  (he  lower  end  of  the  esophagus.  The  patient  finds  that  he 
cannot  swallow  solid  fowls  with  ease;  he  ex]H'rience»  a  sensation 
of  the  food  "sticking  fast"  before  it  enters  the  stomach.  Pain 
results  from  the  movement  of  the  UmmI  through  the  stenotic  cardiac 
orifice. 

As  the  disease  progresses  the  patients  aec|iiire  a  clmrftcteristic 
eachci-tic  appcurance — lo»  of  llesh  and  sallow  complexion.  In 
the  later  >Iages  of  the  disease  anemia  supervene^i;  the  pcn-entage 
of  hemoglobin  and  the  number  of  red  hlood-eells  arc  nmch  helow 
normal.  The  anemic  condition  may  l>e  due  to  hemorrlmget>,  to 
insutlieient  nutrition,  or  to  the  effect  of  toxins  From  the  carcinoma. 
Hemolytic  substances  have  Iwen  discovereil  in  the  ga^itrie  contents 
of  carcinumHtons  patients.  Not  infrnpiently  there  is  edema  in 
the  region  of  the  ankles. 

Diagnoii*. — Kxuutinution  of  the  stomach  in  a  typical  case  of 
gastric  carcinoma  reveals  a  tumor  of  varying  location,  siite  ami 
KhajH-.  Tumors  of  the  pylorus  arc  usually  located  to  the  right  of 
the  mtHlian  liiie;  with  tlie  stomach  in  the  nonnal  position  it  is 
impossible  to  [lalpHte  such  tumors,  owing  to  overlapping  by  the 
liver;  when  not  e(meealed  by  the  liver  ihey  may  l>e  felt  bdoW 
the  right  border  of  the  ribs,  protruding  during  deep  inspiration. 
Wln-n  the  stomach  has  descended  it  may  Ik-  palpated  at  varying 
distances  below  the  ribs.  Tumors  of  the  leswer  curvature  may 
likewise  be  so  covered  by  the  liver  as  to  render  palpation  impossible. 
The  usual  site  of  timiors  of  the  greater  curvature  and  of  tlie  fundus 
is  at  the  level  of  the  umbilicus  or  below  it.  These  differ  from 
neoplasms  of  the  pylorus  in  the  absenw  of  symptoms  of  obstruction 
pr()(lnce<l  by  pyloric  stenosis.  When  the  neoplasms  have  formei! 
adhesions  to  neighboring  organs  of  the  alxlominal  cavity,  they  are 
founrl  to  be  immovable  or  only  slightly  movable  on  palpatioti. 
Motor  insnf!ieiency  supervenes  in  cases  uf  carcinoma  of  the  pylorus 
in  proportion  lo  the  degree  of  stenosis  present.  The  most  fre- 
quent scat  of  metasta.sis  is  the  liver,  which,  when  alTected,  usually 
shows  markcl  enlargement.  When  the  carcinom atoms  growtJi 
has  progressed  for  a  eonsiderabtc  length  of  time  the  supraclavicular 
glands  nf  the  left  side  may  be  enlarged. 

Carcinomata  are  found,  however,  to  vary  in  a  marked  <ie|jree 
from  the  type  here  outlined.  The  latent  stage  of  carcinoma  is 
often  prolongetl.  The  tumor  may  not  be  (liscovere<i;  suhaeidtty 
or  achylia  may  be  iliagno.\tieate<l  from  an  examination  of  the  , 
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trio  contents,  with  no  further  object  ivc  symptoms  which  woiilii  point 
to  tlitf  prescnct-  of  mahgnaiit  Rrowth,  Differing  from  our  typical 
case,  free  hydrochloric  acid  may  be  present  for  a  long  lime  nflcr 
tlic  initiution  of  fhf  carcinomatous  pmct-as.  while  the  appearance 
of  jju'tic  rtci<i  tn«y  lie  long  ilelxyal  or  never  present.  In  sucli  cuses 
it  is  extremely  difficult  and  often  impossible  to  iimke  a  diagnoHis 
with  certninty.     Kxptoratory  laparotomy  is  ofu-n  justifiable. 

Carcinoma  of  the  cardia.  as  a  rule,  offers  resistance  more  or  leM 
marked  to  llie  pai^ngc  iff  a  •^ound;  especially  is  this  the  case  when 
the  lower  portion  of  the  esophagus  is  involved.  This  condition 
can  \ie  definitely  diugnosticatetl  by  irKana  of  the  ilncntgen  rny  (see 
I'late  XI,  Fig.  2).  itoentgenologj*  is  frequently  of  great  a»>istance 
in  the  rliaguuai.'t  of  gustrie  carcinoma  (see  <'hapter  Volute  XIV, 
Fig.  1;  Plate  XV.  Figs.  3  and  4;  Plate  XVI.  Fig.  1). 

An  exuminatiori  of  tin;  stomuch  cimtenls  in  typical  cases  of 
gastric  carcinoma  reveals  the  presence  of  lartic  acid  (sec  page  97) 
and  the  bacilli  of  B(in5rt)ppler  iFig.  10.  B);  such  cases  are  marked 
by  the  absence  of  free  h>'ilr<irhIorie  acid.  The  color  of  the  gaBtri<; 
contejits  is  frequently  bmwn  or  of  a  cnffec-ground  upiwarniue, 
owing  to  hemorrhages  from  the  carrimimatous  growth,  Micr<)- 
scopirally,  blooil  and  pus  are  both  si*en  in  the  gtistric  contents  in 
cases  of  ulcerated  carcinoma.  "Yhv  test-<lipt  stool  is  characteristic 
(see  pAge  lil).  Oeeult  beninrrliagcs  are  demonstrable  in  over  iXl 
per  cent.  «f  the  cases  by  examination  of  the  feces.  In  eases  uf 
achylia.  p«'psin  is  often  found  in  the  urine  (see  page  97). 

For  tlie  glytyltryptophan,  Salomon,  WoltT-Junghans  and  Glu- 
zinski  tests,  «*  page*  S7  and  SS. 

Serologic  Re»ctiona. — While  senilogic  reactions  are  inconeluHive, 
and  even  the  most  suggestive  are  still  in  a  definitely  exiierimcntal 
stage,  nuich  progress  has  been  made  that  renders  it  necesaary  to 
review  the  most  important  of  these  reactions. 

Ilemoli/tir  lii-iirtitmit. — In  the  growth  and  breaking  down  of  malig- 
nanl  tumors,  as  has  been  found  by  clinical  invest igntiou,  substances 
are  formed  and  m-i  free  that  diwolve  the  reil  liloixl-ei-lls.  To  the.se 
subsliinces,  or  lysins,  the  anemia  and  cachexia  of  malignant  diseu^' 
have  been  a-scribi-d.  Klsberg,  .S'euhof.  an<l  Geist.  rea.soning  on  the 
assumption  that  the  blcM)d  scrum  of  patients  suffering  from  malig- 
nant diseiLse  contuins  beinol.vsins,  while  that  of  normal  individuals 
or  those  suffering  from  other  diseases  iloes  not,  maintain  that  in  this 
blood  iiheiuinicmi  we  have  inis.s,ibl>  a  vahiable  agency  for  the  diag- 
nosis of  malignant  disease.  They  have  acconlingly  ma<le  use  of  the 
hemolytic  proiH-rty  of  rhe  bliMKl  s«'ruui  of  carcinomatous  piitienla. 
They  inject  suhcutaneouslj-  into  the  forearm  of  the  suspected  cur- 
ciiiunuitoiis  subject  .'»  minims  of  a  suspension  of  washw!  human 
blo<«l  corpuscles  (1  :.i)  in  salt  solution.  The  hemf>lyans  in  the  blood 
serum  of  a  carcinomatous  subject  attack  fhe  corpuscles  so  that  a 
reaction  shows  in  two  to  eight  hours.    The  skin  ut  the  site  of  injec- 
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tiim  exhibits  the  offcrt  iii  a  <:oIop  varyinp  from  browniish-red  to 
bluish.  Tl\k  pcarticiii  hiis  bit-ii  fuund  to  be. positive  in  89.9  per  cent. 
of  thf-  carcinomatous  cases  in  whidi  the  test  has  been  made. 

Kcltiiif!  has  shown  that  normal  blood  scrum  will  hemolyze  the 
nil  ciirpnsok.-^  "t  hen's  blnnd,  while  the  biiio<I  senim  of  CHR-inoma- 
tous  patients  will  not.  The  test  is  made  by  adding  1  ("c.  of  a 
5-ptrr-eent.  saline  suspension  of  the  hen's  corpuscles  to  0.1  Cc. 
of  the  patient's  serum.  ] 

Anlilriijitic  Hrad ion. —Wh^n  the  bl<Kid  .serum  of  u  cHrcinomntous 
patient  is  allowed  to  remain  on  a  Ijoefller  scrum  plate,  it  di^^ests 
itself.  (>«  adding  normal  senini,  digestion  is  instiintly  retanlcd, 
pmvinp  the  existence  of  an  antifennent  in  uonnal  blood  scrum. 

Tlir  Muistagniiit  lifwiuyn,~-'T\i\n  reaction  depends  upon  the 
fact  that  the  serum  of  a  carcinomatous  person,  if  treated  with  a 
sluiiilunliKcd  reagent  containinj;  an  antigen  exlrtictcd  fniiii  ewr- 
einoroatous  tissue,  will  undergo  decreased  surfac-c  tension  and 
the  drops  will  become  .sinftller.  They  must  be  measured  accurately 
with  an  itistriunent  of  precision  known  as  the  stalagmomcter  of 
Truube.  The  serum  of  a  healthy  person  wilt  not  undergo  such 
change. 

The  reagent  is  obtained  by  cutting  up  the  carcinoma! ou.s  tissue 
and  drying  in  mcuo:  ()..')  <»m.  of  this  powder  is  then  extracted  with 
25  Cc.  of  methyl  alcohol  at  50*  C.  in  a  closwl  vessel  for  twenty- 
four  hours,  with  occasional  agitati<in.  This  alci>holie  solution 
is  then  diluted  with  distilled  water  to  such  a  pt>int  that  when 
titrated  with  known  carcinomatous  serum  it  will  produce  an 
incri'ase  in  the  number  of  drops  in  u  given  volume  to  the  extent 
of  m)  per  cent,  as  compared  with  normal  serum.  To  9  Cc  of 
the  serum  tti  he  tesie<l.  diluteil  tn  ISO  Co.  with  saline  solution 
(O.S.'V-pcr-cent.  sodium  chlorid),  I  Cc.  of  the  antigen  emulsion, 
standardized  ns  above,  is  added.  After  incubation  for  one  hour 
at  oO"  C.  the  numlicr  of  drops  in  a  given  quantity  are  counted. 
The  control  consists  in  adrling  dislillcil  water  instead  of  antigen 
emulsion  to  the  diluted  serum  and  incubating  under  the  same 
condition*— the  number  of  drops  in  a  given  quantity  being  counted 
both  before  and  after. 

Abdiirfiafiirn  Rrtirtivn.—The  Abderhalden  serum  reaction  depends 
upon  the  fact  that  there  is  present  in  the  bltKMl  of  patients  sulTer- 
ing  from  earciiiunm  a  peculiar  digestive  ferment  not  found  in  the 
blood  of  health^'  persons.  This  ferment  is  produced  by  the  organ- 
ism in  an  effort  to  protect  itself  ugainst  the  gntwth  of  the  carcinoma, 
hence  it  is  called  "  protective."  It  is  enpalile  at  times  of  com- 
pletely digesting  the  careiiiomiitous  cell  invasion,  thus  curing  the 
patient.  Wlien  the  invasion,  however,  has  advanced  a.s  far  as 
tumor  formation,  the  body  is  unable  to  eomhat  it. 

The  teciinie  of  the  serimi  reai^tion  i.s  as  follows: 

The  blood  is  obtained  as  for  the  Wnssennann  test,  about  10  Cc. 
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bdng  required.  Il  must  be  (-licmk-utly  us  well  as  bacteriolof^cally 
dean.  Caw  shouki  he  taken  not  to  shake  the  tube  containitig  the 
blood.  a»  shaking  is  apt  to  dissolve  some  of  the  hemoglobin,  and 
the  presence  of  hemoglobin  in  the  serum  invalidates  the  test. 

C'Hrcinoiiiatous  tissue,  to  be  used  in  the  test,  is  obtained  by 
cutting  lip  pieees  of  carcinoma  of  the  breast,  thoroughly  washing 
in  distilled  water  until  the  biuret  test  applied  is  negative,  then 
boiling  for  thirty  minutes,  after  whieh  the  material  is  put  into 
chloroform- water  and  kept  on  ioe.  A  small  portion  of  this  car- 
cinomatous tissue  is  plaeed  In  a  dialyzing  tliimble.  and  '2  Cc.  of 
the  IiIckkI  serum  to  be  teitted  is  added.  The  thimble  containing 
the  mixture  is  placed  in  a  proper  container  filled  with  distilled 
water.  Toluol  is  added  to  the  dialx'xer  and  tlie  container  to  pre- 
vent putrefaction,  The  whole  apparatus  is  placed  in  a  tbcnnostat 
and  incubated  for  sixteen  hours.  .\t  the  end  of  this  time  the  dis- 
tilled water  surrounding  the  thimble  containing  the  scrum  nod 
carcinomatous  lis,sue  is  teste<l  for  the  presence  of  peptone  by  the 
ninhydrin  test,  A  positive  reaction  for  peptone  shows  tiiat  the 
blood  serum  in  the  thimble  contains  a  ]iroteoIytic  ferment  capable 
or  disintegrating  cumnouia.  Ninhydrin  reacts  to  uminoucid  as 
well  as  to  peptone  and  is  preferable  to  biuret,  which  reacts  only 
to  pe))tonc.  Controls  are  run  to  show  that  the  serum  alone  and 
carcinomatous  tissue  alone  do  not  give  positive  reactions. 

The  test  has  Ik-cii  found  correct  in  a  number  of  ca.ses  and  con- 
firmed by  operation  or  autopsy. 

Blood-«ugar  Tolerance  Text. — FriedenwaUl  and  (Jrovc'  believe 
this  test  to  be  of  distinctive  value  in  distinguisliing  between  car- 
cinoma and  other  disea^-s  of  the  digestive  tract.  The  test  is  not 
specific  of  carcinoma,  but  it  has  an  imjKtrtant  bearing  if  diabetes, 
nephritis,  tubercidosis  and  thjToid  disturbances  can  be  exclu(icd. 
It  has  been  known  for  some  lime  that  h.vTxrglycemia  is  present  in 
many  carcinomatous  cases,  eapecially  of  the  gastro-intestiiial  tract. 
In  carcinoma  of  the  stomach  or  intestine  )he  bbxNl-sugar  tolerance 
test  shows  a  characteristic  curve  which  differs  from  that  observed 
ill  carcinoma  of  other  regions  of  the  bmly.  This  curve  presi-nts  a 
hi^  sugar  content,  even  in  the  fasting  .itatc,  followed  by  an  initial 
rise  up  to  0.24  per  cent,  or  even  higher  within  forty-five  minutes 
after  the  ingestion  of  the  dextrose,  remaining  at  this  level  for  at 
least  two  hours  and  at  no  time  falling  below  0.20  per  cent. 

The  test  is  carried  out  in  the  following  manner:  After  a  night's 
fast,  100  grains  of  dextrose  is  dissolved  in  300  Cc.  of  bhick  colTee 
and  given  to  the  ]>atient  before  breakfast.  Ju.st  Iwfnre  this  is  given, 
blood  is  taken  for  a  sugar  te.*!,  and  this  proce<lure  is  rc|)eiited  fi)rty- 
five  minutes  and  one  hundre<I  and  twenty  minutes  after  the  ingestion 
of  the  sugar.    In  ati  individual  in  good  health  there  is  an  increase 

'  Fncdrnirald  and  Orove;    The  HlondHniitu  Tulennce  Tml  u  an  Aid  in  ihe 
DlBitiii»i*  of  OMtro-iiitMtinoI  Cannir.  Amcrifuui  Jounial  al  Uin  MocUoil  Selencoa, 
SepicnibM.  ISSO. 
35 
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ii)  the  liItKxl -sugar,  n-acliiiig  its  iniixitniim  in  forty-Bvc  minutes, 
and  then  gradually  fallinf;  to  normal,  whidt  is  0.08  tu  0. 12  per  cent. 
In  imtient:<  with  carrinuma  tif  the  stomKch  or  intestine  the  hlond- 
su^ar  iJiows  a  rise  in  forty-five  roimttefl.  after  whifh  tinio  it  may 
contiiuK.-  to  rise*  or  remain  stationarily  high  for  two  hourf<  after  the 
(■Ineose  meal.  Sub.teqnent)y  tlie  blooil-Hiigar  ^nulually  recedes, 
becoming  normal  in  three  to  four  hoiu^  after  the  feeding;. 

Littitu  plant ira  hfprrlrophira  (leather-bottle  atomnch)  is  a 
sclerosing  pyloric  and  dilTitsc  lihrocarcinoma.  It  is  a  condition 
in  which  there  i.s  a  great  thi<keninK  of  the  walls  of  the  atomacli, 
due  to  fibrosis  iiivolvitiji;  mainly  the  submucotui  and  to  Home  extent 
the  other  enats.  The  mucous  membrane  itself  does  not  seem  to 
be  involved.  The  hypertrophy  is  so  great  that  the  lumen  of  the 
stomach  is  very  much  reduced.  The  fibrosis  may  be  limited  in 
extent,  though  usually  the  entire  slomach  ts  involved.  The  thick- 
ened wall  i»  very  ri^id  and  may  be  six  to  ten  times  tlie  normal 
size.  The  duodenum  is  rarely  implicated.  The  eonnective-tissiic 
proliferation  is  the  most  strikini;  feature  of  this  disease.  The 
disease  is  one  of  adult  life,  oud  the  patients  are  usually  Ix'twcen 
the  ages  of  forty  and  fiixty,  and  about  twice  as  often  men  as  women. 
Roentgen-ray  evaniination  offers  tlM^  best  means  of  recognizing  the 
lesion.  The  Roentgen  fluorostwjje  shows  the  rapid  emptying  of 
the  stomach  as  the  bi-sinuth  flows  without  liindrunce  through  the 
rigid  gastric  lumen  into  tlie  duodenum.  Serial  roentgenograms 
indicate  the  degree  of  stenosis  (see  page  142). 

Treatment.— The  treatment  of  carcinoma  of  the  stomach  is 
essentially  surgical.  The  physician  sliould  therefore  endeavor  to 
ascertain  precisely  the  rhances  offered  by  operation  in  each  indi- 
vidual cu^  before  employing  internal  nietlicattcm.  which  is  at 
best  palliative  and  in  no  sense  curative.  As  soon  as  the  diag- 
nom  of  carcinoma  of  the  stomach  is  confirmed,  the  case  should 
he  referred  to  the  surgeon  without  delay.  The  value  of  surgerj'  in 
early  diagnosis  is  shown  by  my  longest  living  ease.  She  liail  one 
half  of  the  stomach  resected  for  pyloric  carcinoma  five  years  and 
eight  months  ago,  and  at  this  wTiling  she  seems  perfectlj'  well. 

Internal  TnKA'nwKHT. — Internal  or  palliative  treatment  ia 
indicated  in  those  rusos  which,  after  careful  study  and  examina- 
tion, are  found  to  be  unsuitable  for  surgical  treatment.  Medica- 
tion must  jirweed  along  sjTnptomatic  lines.  An  endeavor  should 
be  made,  on  the  one  hand,  to  retard  or  inhibit  the  growth  of  the 
neoplasm,  while  on  the  other  the  subjective  symptoms  of  the  patient 
should  he  relieved  to  the  greatest  possible  extent.  Complete 
rest,  both  physical  and  mental,  should  be  procured  for  the  patient; 
he  should  occupy  the  reciunbent  fxisition  as  much  as  possible,  and 
retire  early  at  night,  since  physical  rest  conserves  the  heat  of  the 
body;  in  this  way  the  nutrition  may  be  moat  advantageously 
maintained. 
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PiW.— Diet  U  of  first  importnnce  in  the  ttit«riml  treatiiient  of 
caromoma  of  tlie  stomach.  Of  necessity  small  in  quantity,  it 
should  be  limiterl  tonrticlesof  food  with  ahifth  nutritive  value;  food 
rontaininR  the  greatest  number  of  calories,  and  which  is  at  the  same 
time  iioii-irritntinfi:  in  its  nature,  should  he  prescrilwd. 

The  regimen  (or  a  carcinomatous  patient  should  be  of  such 
variety  as  to  keep  the  appetit«  stimulated  as  lonjt  as  possible. 
Anorexia  is  fuun<)  to  be  the  greatest  impediment  to  the  nutrition  of 
these  patients.  Owing  to  tlie  tendency  to  stagnation  of  the  food 
mass  in  the  stomach,  and  consequent  fermentation,  the  ineaU 
■ihould  he  small  and  frequent.  The  cliaracter  of  the  diet  should 
be  adapted  as  largely  as  possible  to  the  condition  of  the  gastric 
secretion — free  hydrochloric  acid  being  regarded  as,  to  a  certain 
extent,  nn  indicfltor  for  the  prescription  of  pr«>teins.  The  reader 
is  referretl  to  Chapter  XXIII  on  Subacidity  and  Anaddity  for 
ilietary  measures  covering  those  conditions  of  secietioii.  The  ques- 
tion of  motor  disturbance  .sliould  be  kept  in  mind,  and  in  the 
presence  of  marked  stenosis  tiie  diet  should  be  that  laid  <ioft-n  for 
the  treatment  of  niot4>r  insufficiency  of  the  second  degree  (see 
Chapter  XXIV}.  hi  all  cascs  of  carcinoma  of  the  stomach  the 
diet  should  be  of  liquid  or  semiliquid  consistencj-;  the  necessity 
for  this  is  greater  in  tlie  more  marked  stenoses  of  the  pylorus  and 
in  ttiaes  with  a  tendency  to  hemorrhage.  Of  the  liquid  nutrieuts, 
milk  oiTupies  the  first  place;  it  nmy  be  prescriberl  very  much 
according  to  the  desires  of  the  patient — alone  or  witli  tea,  coffee, 
cocoa,  or  leguminous  flours.  Should  milk  becitme  distasteful, 
buttermilk,  sour  milk,  kefir,  milk  of  almonds,  milk  soups,  all  form 
agreeable  substitutes.  Tastily  jircpared  soups  made  from  legumi- 
nons  flinirs  with  eggs  and  butter,  vegetable  pur6es,  flour  ])uddings 
with  fruit  .sauces,  and  uialt  extract  free  from  fermentative  pro- 
cesses, constitute  valuable  dietetic  agents  in  this  condition.  Next 
to  milk,  eggs  are  most  suitable  for  these  patients;  they  may  be 
piescril>cd  soft-hoilcfl.  scramhled.  as  omelets,  or  raw  beaten  up 
with  sugar  and  wine. 

Fat  may  lie  prescribetl  in  large  quantities  so  long  as  the  fer- 
mentative process  in  the  stomach  is  not  too  pronounced;  it  should 
be  ill  the  form  of  butter,  olive  oil,  or  chocolates  rich  in  fat.  Meat 
should  be  gi\en  thoroughly  lK>iled  or  masted,  and  finely  divided, 
preferably  in  the  form  of  ohopix-tl  meat.  Should  meat  become 
distasteful,  meat  jellies  may  be  tried;  or,  if  the  patient's  repugn 
nance  to  meat  in  any  form  is  marked,  it  would  be  well  to  omit  it 
altogether  from  the  dietary  for  a  few  days.  Light  cheese  may 
be  prescribed.  Zwieback,  bLscuits  and  toast  must  be  softened 
brfon.*  being  eaten.  All  \-cgetables  should  be  .lerved  in  the  form 
of  purfe. 

The  habits  of  life  hikI  the  desires  and  tastes  of  the  patient 
should  not  be  (lisregarde<l  entirely  in  prescribing  diet.    Various 
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kiiuls  of  (Iclicarips  may  he  incfirporatwl  in  the  menu.  The  mental 
impression  prrHliic-ud  by  tht-  addition  of  a  few  luxuries,  as  well  ns 
tbc  pre])aration  and  serving  of  food  in  an  &ttra<'tiv4>  manner,  m 
,  sure  to  have  a  favorable  effect  upon  the  patient.  Monotony  in 
tdict  should  be  earefully  a\-(>i(Ied,  to  keep  up  a  fair  appetite  and 
counteract  as  far  as  possible  the  distaste  for  food  which  is  too 
ofteu  a  characteristic  symptom  of  the  di-sease.  I  would  say,  then, 
that  a  patient  without  marked  stenosis  of  the  pylorus  may  partake 
of  a  wide  range  of  food  so  long  as  tlie  various 'dietetic  articles  Agree 
with  him.  It  is  often  pos^ble  to  keep  the  patient  fairlj'  well 
nourished  for  a  considerable  length  of  time.  The  greatest  obstacle 
is  encountered  with  that  class  of  patients  whoa*  financial  cirt-uui- 
st«nces  will  not  permit  of  suc-h  a  varied  diet  as  outlined. 

In  case  of  gastric  lieiiiorrhaKc  resuUiuK  from  carcinoma  of  tlie 
stomiu'h,  the  patient  should  assume  the  recumbent  position.  The 
diet  in  this  condition  should  be  as  prescriljeil  in  Chapter  XX\'l 
on  Hemorrhage. 

In  cases  in  which  it  is  extremely  diflicult  to  maintain  nutrition 
by  oral  feeding,  as  in  severe  pyloric  stenosis  with  troublesome 
vomiting,  nutrient  eneniata  shoiiUl  be  employed,  but  imly  us  an 
adjunct  to  oral  feeding.  Rxelusivc  rectal  alimentation  should  not 
be  attempted,  even  for  a  few  days,  since  it  has  been  found  that 
in  carcinoma  inanition  results  more  rapidly  under  this  regimen 
than  with  even  a  minor  degrct*  of  oral  alimentation  alone  (sec 
page  24A). 

Treatment  h;/  /.(iwipc— Washing  out  the  stomach  In  gastric 
carcinoma  is  an  important  auxiliar>-  to  the  dietetic  treatment. 
Lavage  is  indicated  when  t]ie  motor  function  of  the  stomach  is 
diaturlied.  It  is  esjieeially  indicated  in  jjylorir  stenosis  with  motor 
insuflieieiicy  of  the  second  ilegrce,  as  well  as  in  motor  insullicieney 
of  the  first  degree.  In  the  latter  condition  it  is  not  neeessary  to 
wash  the  stomach  everj'  day.  In  motor  insulTiciencj'  of  the  secniui 
degree,  however,  daily  lavage  should  be  performed,  preferably  at 
night  before  dinner.  This  daily  lavage  has  the  liapjiy  effect  of 
relieving  patients  of  many  of  their  <listressing  s.vmptoras;  vomit- 
ing ceases,  the  pains  decreiL-w  in  severity,  the  apix-lite  improves, 
and  there  is  a  marked  improvement  in  the  nutrition.  Patients 
take  on  new  hope,  which  is  an  hnportant  matlcr  in  the  treatment 
of  gastric  carcinoma.  La\'age,  however,  will  not  arrest  the  eaehexia 
resulting  from  carcinoma:  yet,  in  spite  of  the  gradually  iirogressive 
weakness,  patients  remain  free  from  many  subjective  symptoms 
which  would  otherwise  render  their  cxisteiK-e  a  greater  burden. 
La%agc  should  lie  followed  up  by  irrigation  with  antirermentative 
solutions,  cs(»ecially  when  there  is  marked  formation  of  gas  a.H 
shown  by  eructations.  The  lavage  process  should  not  be  pro- 
kiiiged,  since  it  requires  more  or  less  effort  on  the  part  of  the  patient 
(see  page  197). 
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Minernl'iratn  Curi'S. — Miiwral  wators  Imvo  not  twcn  foiiiMl 
satUfactory  in  the  treatment  of  Raatric  carcinoma.  .Sojourn  at 
the  so-i-alled  hcaltJi  rcsurts  liiu  not  been  attended  by  any  marki'd 
improvement  in  the  condition  of  the  patient. 

I'htsical  TitEATMENT, — ^This  c-onsists  of  local  application:^  in 
the  form  of  moi^t  tnink  pa<kinfis,  or  hot  moist  or  drj-  stupes  applied 
in  the  gastric  rej^ion  to  (-oiiiiti'rnct  llic  fn-liiig  of  giistrio  pressure, 
pains,  and  naiisea  (aeeChapter  XII).  Massage  and  electricity  are 
not  indic»tc(l  in  gastric  ourcinoiua. 

MKDitiN.M.  TuKATMENT. — The  usp  of  Aviigs  in  the  treatment  of 
cftTcinoinu  of  the  stomach  is  confined  alu)o»t  entirety  to  the  relief 
of  distressing  symptoms.  Condnrango  t>ark  has  been  employed 
most  frequently  as  a  medicinal  agent  for  the  stimulation  of  the 
appetite  (see  page  2(17),  and  was  believed  at  one  time  to  possess 
KRiedial  virtues.  But  while  no  <lmg  htia  bwn  found  to  exert  any 
influence  upon  the  course  of  the  disease,  condiu'ango  is  still  worthy 
of  trial  US  a  stomachic.  It  ameliorates  nau.<ten,  vomiting,  and  pain, 
and  on  this  account  Ls  to  be  preferred  to  the  otlier  bitter  tonics. 
It  b  administered  in  the  form  of  a  decoction; 

On.  V  Co. 

Q — Cortiois  coEidumiKO ISIO  Sm 

Mftccratc  for  twelve  boirn  with  din- 

tillr^d  wnUtr 360|0  5xq 

Sig. — TablcBpnouful  lbr«e  timm  a  dny,  before  Qwaln. 

In  addition  to  oondurango  hark,  the  cinchona  preparations, 
tincture  of  gentian,  and  i>rexin  may  be  prescribed  (sec  page  267). 

In  subac'idity  and  unocidity.  pejisiii  and  hydrochloric  acid  may 
be  employed  for  the  purpose  of  increasing  protcolvMs  (sec  page 
25S). 

As  ai]  anodyne,  tincture  of  valerian  or  compoun<I  spirit  of  ether 
is  indicated.  When,  Iiovfe%'er,  the  pains  are  severe,  orthoform  or 
anesthcsin  may  be  employed;  or  if  so  severe  as  to  require  the 
admini;stratii>n  of  some  narcotic,  cnddn  or  extract  of  belladonna 
may  be  administered  in  the  form  of  rectal  suppoatorics  as  well  as 
by  month.  Morphin  should  be  reserv'ed  until  the  final  stages  of 
tlie  disease. 

Cocein  or  3  to  5  minims  of  chlorofwin  on  small  pieces  of  ice 
may  be  given  for  the  vomiting. 

For  di.itresd  causeti  by  excc>Ai\e  gaseous  fermentation,  antiseptic 
dru^  (sec  page  272)  occasionally  give  good  results: 


Om.  orOa. 


H — RMOrcinuliii, 

Tinctimr  opii U       2 

Aqus ISO 

Syrujii q.  h.  nd    200 

Mlsce. 

Kg. — Oiic  tablwpoonful  every  two  boun, 
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Aiilolysin  or  jtrolml  is  tin-  iinim-  of  u  iit-w  rcmc»l,v  for  carcinoma. 
Consisting  iit  first  of  s  variety  of  veRetahle  proieiiiH,  orRaiiir  italts, 
extractive  materiAl-t,  thtoniphyl,  clirouiophyl,  mid  lipoids,  from 
plant  substanct-s  little  used  iti  medicine,  it  is  now  prepared  from 
alfalfa  meal,  alfalfa  seed,  and  niillot  Hced.  The  solution  contains 
proteins,  proteoses,  and  peptone,  iieutrali7*d  with  sodiutD  bydroxid. 
The  dose  ia  DM  to  1 .5  Cc.  (.5  to  25  minims)  injfctvd  hypudennically 
into  the  forearm.    The  value  of  the  treatment  ia  doubtful. 

The  medicinal  treatment  of  gastric  liemorrbage  resulting  from 
carcinoma  is  the  same  as  that  of  gastric  hemorrhage  fnim  other 
causes   (see  Chapter   XXVI). 

Attempts  have  been  made  to  directly  influence  the  growth  of 
carcinoma  of  the  stomach  by  means  of  dnigs.  Temporary  relief 
has  been  reported  from  the  use  of  arsenic  in  the  fcH'm  of  Fowler's 
solution,  adminutered  over  a  lon^  space  of  time  in  gradually 
increasing  doses,  Sodium  cacodyintc  may  be  given  in  larger  doses. 
0.1  to  (1.5  (Jm.  (Ij  to  7i  grains)  in  sterile  solution  hj-podermically. 
A  few  clinicians  have  reported  a  temporary  dimiimtion  in  the 
fike  of  the  tumors,  as  well  as  improvement  in  the  general  con- 
dition, from  the  protracted  n^lministrntion  of  methylene  blue. 
This  drug  may  be  given  in  pill  form,  0.06  Gm.  ( 1  grain)  three  times 
a  day,  or  in  suppositorie3,  0.06  Gm.  with  0.02  Gm  (J  grain)  of 
extract  of  belladonna  to  each  suppository.  Of  other  drugs  which 
have  been  used  to  inhibit  the  growtli  of  the  tieopiasm,  or  if  possible 
diniinisli  its  size,  chlorinated  soda  and  ehcHdonitim  might  be 
mentioned. 

AdamkiewicK  has  employed  a  serum  called  cancorin,  which  b 
of  doubtful  value.  The  carcinoma-cure  serum  of  Doyen  is  prob- 
ably also  without  much  merit.  Good  results  in  the  way  of  pro- 
ducing a  shrinkhig  and  softening  of  the  carcinomatous  ma-ises 
have  been  reported  from  the  use  of  cancrinHn  (antimcristcm),  pro- 
pared  by  Scbmidt,  of  Cologne,  from  killed  cultures  of  Mucor 
racemoBus;  it  causes  a  febrile  reaction  and  inflammatory  manifes- 
tations. 

H-\Di.xTioN  Treatment. — Succpjss  in  the  treatment  of  cArcinoma 
has  been  reported  from  the  iLse  of  the  Roentgen  ray;  under  its 
influence  gastric  tumors  luivc  wholly  disappeared.  Einhorn  has 
used  radium  in  the  treatment  of  gastric  as  well  as  esophageal  car- 
CLDomata.  The  radiutri  is  dcpositetl  in  a  hard-nibher  capsule,  the 
parts  of  which  an-  connected  by  screw  thread.t;  the  capsule  ia 
attached  to  a  silk  tnird  about  lU  centimeters  in  length  and  intro- 
duced into  the  stomach  in  the  same  manner  as  the  stomach  bucket 
(sec  page  70).  There  it  is  retained  for  an  hour  at  a  time.  Accord- 
ing to  Einhorn  the  results  of  the  radium  treatment  have  been 
satisfactory,  cspeirially  in  esophageal  carcinoma,  Itadio-active 
treatment  is  therefore  destined  to  l)lay  an  iiT>|>ortant  rfile  in  the 
therapeutics  of  carcinoma  of  tlie  esopluigiis,  and  dcser\'e9  to  be 
tried  on  a  large  scale  and  in  a  thorough  manner. 
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In  the  radium  treatment  of  fcnstric  carcinoma,  one  preat  diffi- 
culty is  to  locate  the  process  and  place  the  radium  near  enough  to 
produce  any  elTect.  Fowerful  as  it  is,  radium  cannot  destroy  the 
cancer  cell  at  a  greater  distance  than  four  centimeters  (Ij  to  IJ 
inches).  Another  dilticulty  has  been  lack  of  standardization  of 
radium '  itself.  Neither  of  these  difficulties  is  essentially  insur- 
mon  lit  able. 

TreatmsQt  of  Carcinoma  ol  the  Cordis. — ^The  diet  shouUI  Itccjire* 
fully  rcKulated,  to  minimize  the  difliculties  of  deglutition  which 
accompany  stenosis  of  the  cardia.  when  the  seat  of  the  carcinoma 
is  the  cardiac  entrance  to  the  stomach.    It  should  be  such  as  to 

'produce  as  little  irritation  as  possible  at  the  cardiac  orifice.  The 
use  of  bland  food,  soft  in  consistency,  will,  to  a  large  extent,  ward 
olT  ttie  tendency  to  di:uiitegratiun  of  the  tumor-like  mass,  and 
prevent  hemorrhages  and  rapidity  of  growth.  Meats  should  be 
giveu  in  finely  divided  form,  and  potatoes,  vegetables  and  pre- 
served fruit  as  pur^e  only.  I-'lour-and-milk  soups,  eggs,  milk, 
cream  and  artilicially  prepared  foods  toay  lie  prescn)>ed  so  long  03 
they  can  be  swallowed  with  ea.se.  The  maintenance  of  the  general 
nutrition  will  not  be  a  difficult  matter,  »ncc  the  articles  mentionod 
ma>'  be  taken  in  large  quantities.  As  the  cardiac  stenosis  becomes 
more  marked,  the  qut^lion  of  adequately  nourishing  the  patient 
assumes  a  graver  a.<ipect.  The  diet  must  eventually  be  entirely 
liquid. 

Patients  may  partake  of  the  following  cul  Ubilum:  Wine,  beer, 
milk,  buttermilk,  kefir,  fruit  juices,  mineral  waters,  vanilla  ice- 
cream, and  artificial  food  preparations.  They  can  be  3U^tained  for 
a  long  time  with  the  above  regimen,  providing  the  painful  sjTnptoms 
are  not  such  as  to  prevent  them  from  swallowing  the  liquid  nour- 

Lishiiient.  When  patients  are  unable  to  consume  cveJi  liquid  diet, 
owing  to  ilillioulties  in  dcglulition.  a  good  quality  of  olive  oil  shoidd 
be  administered  in  generous  amount.  The  oil  has  the  effect  of 
lubricating  the  stenosed  cardia  so  that  food  will  pass  into  the 
stomach  more  easily.  Sometimes  the  inability  to  swallow  arises 
more  from  the  inflame<I  condition  uf  the  cardia  than  from  the 
degree  of  stenosis;  the  oil  in  such  cases  serves  the  purpose  of  a 
protective  la>er  upon  tlie  iieuphism,  rendering  it  less  sensitive  and 
tliercby  preventing  spastic  contraction  of  the  cardiac  orifice.  Olive 
oil,  moreover,  has  a  high  nutritive  value.  At  least  hidf  a  wineglass 
of  the  oil  should  be  taken  morning,  noon  and  night,  half  an  hour 
before  ingestion  of  other  food.  Almond  milk  is  the  most  efiicient 
substitute  for  olive  oil,  should  the  latter  become  distasteful  to  the 
patient.  When  the  stricture  becomes  so  marked  as  to  preclude 
the  passage  of  even  liquids,  aided  in  their  passage  by  the  oil,  then 
irfiatever  is  partaken  of  by  mouth  lodges  in  the  lower  portion  of 
tlie  esophagus,  above  the  constriction,  only  to  be  expelled  by 
vomiting.    Systematic  lavage  of  the  esophagus  may  be  performed, 
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by  means  of  the  ordinari,-  soft  ntonuch  tube  introduced  as  far  an 
the  stric'tun.'.  Whvn  tlit.'  fowl  rnniiuiits  un-  removed  th«  laviige 
pro(vss  should  lie  continued  wltli  small  quantities  of  warm  water 
until  ull  mucus,  pus  ami  blood  is  u'a.slit;d  awny.  The  esopliugus 
may  l>c  rin.4ed  with  mild  antiseptic  solutions.  After  the  rinsing 
proceaa,  30  to  00  Cc.  tSjij)  of  olive  oil  should  he  injected  into 
the  csophapis  with  the  esnpha^al  H\Tingc  (Fig,  (W).  R»opha|{caI 
luMige  should  be  performed  at  first  once  a  day,  and  later  on  every 
second  daj'.  Food  may  he  taken  one  hour  after  the  lavaf^e. 
Patients,  as  a  rule,  arc  very  much  relieved  by  the  systematic  wash- 
ing and  lubrication;  the  irritnhility  of  the  disea.se(l  area  is  atlaye<l, 
and  fre()uently  deglutition  is  facilitated.  It  is  possible  to  improve 
conditions  for  a  time  liy  having  llie  patients  sip  every  hour  a  1-  or 
2-per-cent.  solution  of  hydrogen  dioxid.  Some  pstienls  are  tbus 
restored  to  comparative  comfort  nnd  enabled  to  resume  taking 
nourishment  by  mouth  (sec  page  272). 

By  regularly  sounding  and  dilating  the  cardiac  atricture  the 
progn-ss  of  the  stenosi.'i  may  be  inhibited  for  a  considerable  length 
of  time  (»ee  page  308).  Some  clinicians,  however,  are  opposed  to 
the  use  of  the  somul,  fearing  mechanical  irritation  that  may  stimu- 
late the  cAFcinoma  to  further  growth.  It  is  true  that  damage 
may  result  from  the  injudicious  use  of  the  sound.  Mechanical 
dilatation  of  the  carcinomatous  stricture  ^h<>u]■l  not  be  considered 
so  long  as  the  patient  is  able  to  swallow  a  suthciciit  quantity  of 
liquid  and  semisolid  noiu-isliment  to  maintjiiu  nutrition.  When, 
however,  this  cannot  he  done,  the  phv'sician  may  succeed  in  so 
far  dilating  the  stricture  as  to  enable  the  patient  to  swallow  with 
comparative  case,  ■  The  stomach  lube  may  be  utilized  for  the  intrt)- 
duetion  of  nourishment  into  the  stomach.  Any  food  introduced 
through  the  tube  should  he  of  a  concentrated  nature,  representing 
the  highest  percentage  of  calories  per  unit  of  %-oIimie.  The  food 
may  consist  of  a  pint  of  miik,  with  somatose  or  other  protein 
preparation,  two  or  lliree  eggs,  three  ounces  of  sugar,  malt  extract 
or  dcxtrinized  milk,  wine  and  ."^alt.  \Vlien  the  feeding  by  mouth 
(or  tube)  is  not  suflieient,  rectal  alimentation  may  be  employed 
for  a  few  days.  Analgesic  and  antispasmodic  drugs  arc  sometimes 
preseribeti,  to  diniinisli  the  difliculties  of  swallowing,  Morphin  or 
coeain  may  Ik  swallowed  as  drops  or  tablets;  the  following  is  very 
useful: 

Gm.  at  C<. 


I) — Mor^kinir  hvdrochloridi, 

Co(wiii»  byaroc^loridt       ...MO 

Antipyriiuc 0 

Samlisji 0 

Mwce  et  ft.  tab.  no.  i. 

Si^—Oae  tablet  before  [WTtaking  of  food. 
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Solutions  of  5-per-cent.  coeain  or  :i-pcr-ccnt.  cucain  may  be 
injected  directly  as  far  as  the  cardiac  orifice  by  means  of  a  small 
stomach  tul»e  or  a  long  soft-rubber  catheter  attached  to  an  ordinary 
piston  syringe  (Fig.  68,  page  3.)4). 
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SARCOMA. 

While  carcinoma  ia  a  wmparatively  frequflnt  afTection  of  the 
stomadi,  primary  gastric  sarcoma  is  rare.  ITiwch.  in  13,387 
autopsies,  found  but  six  primary  gastric  sarcomata,  and  TUger, 
In  3500  autopsies,  fouiul  only  one.  ;\JthouKh  an  admittedly  rare 
condition,  recent  research  has  shown  that  many  ca^s  diagnosti- 
cated as  carcinoma  liavc  upon  rcinvestiitation  proved  to  be  of 
the  sarcomatous  tyjK',  Perry  and  Shaw,  on  examining  50  eases 
iif  so-called  carciridma  vcntricuH  obtainwl  from  Guy's  Hospital 
Museum,  Ixiuiloii,  iliscdvered  that  four  of  the  specimens  were 
muTid-cellcd  sarcoma.  According  to  Kcnwick,  5  to  S  per  cent,  of 
all  primary  neoplasms  of  the  stomach  are  to  be  classed  as  .'Mircoinattt, 

Etiolo{7. — Of  the  etiology  of  gastrit?  sarcoma  very  little  Is  known. 
Heredity  and  trauma  have  l)e<-n  considered  as  positive  predisposing 
influenoes,  L'leer  of  the  stomach  is  but  rarely  the  starting-point  of 
sarconut.  Sex  seems  to  have  little  or  no  influence  as  a  determining 
factor.  TIic  majorit>'  of  (»hcs  are  noted  between  the  ages  of  forty 
and  fifty  years, 

Patbcdosy.-  ■  .Sarcoma  is  a  neoplasm  consisting  of  small  cells  of 
an  adenoid  or  embrjonie  tjpe,  without  epithelial  appearance  and 
in  many  cartes  without  stroma.  We  speak  of  nmnd-  or  apindlc- 
celletl  sarcoma,  according  to  the  ehnmeter  of  the  ctH.  Primary 
ga,stric  sarcoma  occurs  in  two  fonns — infiltrated  and  circumscribed. 
Hound-eclled  sarcomata  develop  from  the  trabceiilar  tissue  of  the 
gastric  submucosa;  Ijinphosarcomata  from  the  lymphatic  nodules 
of  the  subsen>us  coat.  The  iisunl  location  ur  starting  point  of 
lymphosarciimata  in  the  pyl<)rns;  this  \'ariety  of  neoplasm  often 
infiltrates  the  entire  wall  of  the  stomach,  but,  as  a  rule,  avoids 
the  gastric  orifices.  .\e.xt  in  frequency  is  the  myosarcoma,  having 
its  starting-point  in  the  muscular  coat.  Hbrosarcomata  and  myxo- 
sarcomata  are  very  rare.  Myo-  and  fibrosarcomata  represent  the 
circumscribed  form  of  sarcoma,  which  often  acquires  an  enormous 
size,  with  frefjuent  metastases;  especially  is  this  inie  of  round- 
eellcd  sarcomata  and  lymphosarcomata,  which  invade  the  peri- 
toneal lymphatic  glands,  tlie  pleural  cavities,  the  kidneys,  ovaries, 
spleen.  Ii\cr,  and  lungs.     Metastases  in  the  skin  are  very  rare. 

Symptom«.— The  clinical  trourse  of  ga,stric  san-^tma  is  subject 
to  great  variation.  In  some  eases  symptoms  have  been  present 
for  years,  while  in  others  the  first  d.N'speptie  sjmptoms  were  coin- 
cident with  a  discoverj-  of  the  tumor.  In  some  cases  where  the 
tumor  was  readily  palpable  the  subjective  s.sinptoms  were  very 
slight.  Cachexia,  as  a  rule,  occurs  very  late  in  the  disease.  Owing 
to  the  fact  that  gastric  sarcoma  seldom  producRt  stenosis,  eme^s 
is  apt  to  be  absent  throughout  the  course  of  the  disease.  Pains 
in  the  region  of  the  stomach  appear  early  and  may  be  vcrj-  severe. 
Free  Iij'tlroclilorie  acid  is  absent  in  the  majority  of  cases.     I,aetic 
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Hcid  is  often  found  when  lij'iimcliloric  acid  is  absent.  Tlie  Boas- 
Oppkr  bacilli  are  not  cunstantly  pwsiiit  iti  gastric  Mtrcunia.  Marked 
degreeii  of  anemia  develop  <luring  the  progiresa  of  the  disease.  Ilcm- 
orrhsge!;  occasiuiiuUy  take  place,  though  death  from  hemorrhage 
a  excee<iingly  rare. 

Di  agnosia  .—The  IttK-ntgtn  ray  is  of  great  assistance  in  the  diag- 
nosis. The  importance  of  an  early  ditTcrential  diagnn.sis  between 
(.'arcinuiiui  and  sarcoma  of  the  stomach  amiiot  be  overestimated, 
sinee  the  timely  surf;ical  treatment  of  sarcoma  is  frequently  foUowe<t 
by  gratifyhig  rraults.  Of  20  eases  of  sarcoma  in  which  resection 
was  done,  11  were  rci>ortcd  siiccc-ssful.  l.ymphosarcnmata  appear 
tu  bv  especially  adupU-d  for  operative  intervention.  The  resulljt 
depend,  of  course,  entirely  upon  the  time  of  ojwration. 

Many  coses  of  gastric  sarcoma  cannot  be  distinguished  clinically 
from  gastric  carcinoma;  especially  is  thus  true  of  the  roimd-celied 
type.  Sarcoma  is  apt  to  occur  at  a  much  carher  age  than  car- 
cinoma. Softeiiinji,  hemorrhage  and  jwrforation  occur  but  rarely 
in  gasttic  sarcoma.  OwiDg  to  the  fact  tliat  sarrama  is  an  infil- 
trating growth,  there  is  u.'iually  no  contraction  and  no  obstruction. 
If  obstruction  does  occur,  it  is  mcdiunical  rather  than  duo  to  a 
constriction  of  the  growth. 

As  an  aid  to  the  ditfereutial  diognotiis  tlie  reader  is  referred  to 
the  following: 

DtrmtKHTiAL  DiAoxoBia. 

Oatlrie  Carcinoma.  (Sattne  Sareoma. 

1.  Much  pnin.  Much  pun  tMly.  which  climiniahw  as 

the  tiuiior  bt^cuuiL's  jialiiulilc-.  ttemfr 
tiinca  uopoin  ut  nil. 

2.  Involvompnlotlhporiflpflg.    Orificr*  cithi-r  not  involved  oT  rarely 

involved. 

Hlciununi  seldom. 

IIomorrhaKe  Into  in  the  courae  at  tli« 

diMiue, 
LcM  mnltgiuuit. 
Growth  comparstivHly  &tow. 
Mi'taBtBHm  laic. 
Cachexia  Inlfi. 


3.  Htcnoauii  iiiarkrd. 

4.  HoDion-hAKC  cftrly, 


5.  Markedly  nudignnat. 

6.  Growth  rapid. 

7.  MetnatuBoi  curly. 

8.  Cachcxitk  r«rly. 


mttm«nt. — The  treatment  of  gastric  sarcoma  is  essentially 
surgical.  When  for  any  reason  surgical  intervention  wouiil  be 
injudicious  or  not  likely  to  be  followe«l  by  beneficial  results,  the 
palliative  treatment  is  that  already  described  for  gastric  carcinoma. 

Coley  reports  reimirkahly  gotwl  results  from  the  hypodermic 
injection  of  mi.\fd  toxins  (the  toxins  of  er>'8ipclas  and  the  nacillus 
prodigiosiis)  in  the  treatment  of  inoperable  sarcoma.  The  doses 
arc  small,  not  more  than  }  to  j  minim  to  begin  with,  increased  to 
the  point  of  marked  febrile  reaction.  He  states  that  if  benefit  is 
to  be  expected  it  will  be  manifest  witbin  three  weeks  after  the 
toxin  treatment  in  instituted. 
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BENIGN  TUMORS. 

Bentgit  tumors  «f  the  stomach  arc  of  cxcecdinRly  rare  occur- 
rence. Tiiey  seMoni  give  rise  lo  iiiiy  »>Tiiptoms  during  life,  tliough 
occasionally  ulceration  of  the  tumor,  hemorrhage,  or  even  obstruc- 
tion irniy  occur.  Such  growths  arc,  as  a  rule,  discovered  at  autopsy, 
llicy  arc  simple  or  multiple,  sessile  or  pedunculated,  llicy  are 
rl«.ssified  iicconling  to  the  tissues  or  gustric  layers  from  whidi  they 
are  derived.  Among  tumors  derived  from  the  glandular  structure, 
or  gft.stric  mu(«sa.  ore  mucous  polypi,  mucous  papilloma  and  ade- 
noma—small,  multiple,  sessile  or  pedunculated  growths;  individ- 
ually they  are  scklmn  Urger  than  a  small  hean.  They  are  eominoniy 
found  near  the  <rardia,  rarely  in  tlie  region  of  the  pylorus. 

Tumors  derived  from  coiuiective  tbsue  are:  {a)  Lipomata,  or 
fatty  tumors  arising  from  the  submucoaa  in  any  part  of  the  gastric 
walls,  (h)  Fihmmata.  Some  of  the  older  writers  described  tbeae 
as  probably  slow-growing  carcinomata  with  much  fibroid  stroma. 
To  this  class  belong  the  fibrous  thickenings  of  the  pylonis  due  to 
spasm  or  chronic  inflamroation  or  resulting  from  an  old  cicatrising 
ulcer.  TVue  fibromata  are  villous  growtlis,  usually  covered  with 
a  single  layer  of  cylindric  cells;  they  are  often  polypoid  and  pedun- 
culated, (c)  Fibromyoinuta— benign  tumors  which  project  into 
the  stomach.  These  consist  of  unstriped  muscle  fibers  in  the 
fibrous  tissue,  with  the  mucous  membrane  covering  intact.  Tliey 
dc\"elop  in  the  mu-^cnlar  la>'er  of  the  stomach  wall,  are  rarely  larger 
than  a  pea,  and  produce  no  sjinptoms. 

Cysts  of  the  stomach  are  usually  formed  by  the  occlusion  of  a 
duct  of  a  gustric  gland;  they  may  attain  tlie  size  of  a  small  walnut, 
but  arc  usually  very  small  and  multiple,  having  the  appearance  of 
groups  of  minute  vesiclcM. 


HERNIA  EFIOASTRICA. 


Hernia  cpigastriea  consists  of  a  rupture  occurring  at  some  part 
of  the  linea  alba  between  the  umbilicus  and  the  ensiform  cartilage. 
It  Ix'longa  to  the  class  of  preijcritoneal  lipomuta,  is  made  up  of 
omentum  and  fat,  and  varies  in  si/e  from  a  bejin  to  an  egg.  The 
regi(nis  must  be  carefully  palpated  in  order  to  diagnosticate  epigas- 
tric licrnia;  with  a  tumor  of  considerable  size,  there  may  be  felt 
at  the  tips  of  the  fingers  a  sensation  as  though  small  shot  were 
hitting  them  when  the  patient  coughs. 

Hernia  cpigastriea  may  produce  sjmptoms  simulating  those  of 
almost  any  gastric  disease,  and  for  that  reason  it  is  of  the  greatest 
Emportance  that  an  accurate  diagnosis  be  made.  The  ct>n<iition 
has  beeti  mistaken  for  gastric  ulcer,  gastritis,  gastralgia,  carcinoma, 
enteritis,  cholelithiasis,  and  ner\'ous  dx'spepsia  {see  page  419). 
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One  case  of  mine,'  reported  in  1897,  had  been  previously  treated 
for  over  four  years  for  a  presumed  chronic  gastritis.  There  were, 
with  intervals  of  freedom  from  symptoms,  recurring  attacks  of 
nausea,  vomiting,  epigastric  pain,  and  anorexia.  The  patient  lost 
28  pounds  in  four  months  on  account  of  his  persistent  inability 
to  retain  food.  After  the  removal  of  the  tumor,  which  was  not 
known  to  the  patient  as  hernia,  a  speedy  recovery  took  place.  The 
patient  continued  well,  without  any  gastric  s>Tnptoms,  for  eighteen 
years. 

The  treatment  of  epigastric  hernia  is  surgical. 

1  Charles  D.  Aaron,  Stocoach  DiBtuibanceB  Caused  by  Hernia  of  the  Linea  Alba 
in  the  Epigastrium.  Medical  Rerord,  November  20,  IS97. 


CHAPTER  XXX. 

GASTKOENTEHOPTOSIS. 

Gastboptosis;  Enteroptosis;  Splanchkoptobis;  Coloptosis; 
Nepiihoitosir;  Hepatoitosis;  Splenoptosis;  Cecx™  Mobile; 
Redi'ndant  Sigmoid, 

Gastroptosis  (a  tenii  for  which  wi-  arc  indebted  to  GIfnard) 
'is  9o  frequently  compllcatwl  with  displncement  of  the  intestine 
Aiul  other  alKlumirial  orfjaitD  that  it  may  bo  coiisidcrod  conveniently 
under  the  heading  of  ( lastroenteroptnsu*.  Separate  names  have 
been  given  to  the  downward  displacement  of  alHluminal  viscera, 
amonj;  which  we  have  ga3trt)|»tosis,  referring  to  downward  dis- 
phiceinent  uf  the  stomach;  culoptoiiis.  or  downwani  displucenient 
of  the  cohin;  hepatoptosls,  splenoptoaie),  nephroptosis,  enteroptosis, 
referring  respectively  to  downward  displacement  of  the  liver, 
spleen,  kidney,  and  intestine.  The  etiology  and  clinical  mani- 
feslatiuns  of  these  eunditiuns.  as  well  as  their  tr«'atmcnt,  are  so 
similar  that  they  may  be  considered  with  advantiig*-  together. 

Etittlojy-^GaslrocnttToptosJs  is  a  condition  frequently  met  with 
in  patients  who  con^nlt  a  phyMcian  in  regard  to  digestive  ilisturb- 
anees.  It  is  a  disease  of  comparatively  young  adult  life,  appear- 
ing soon  after  pubertj',  but  is  occa.-sionally  met  with  in  patients  over 
fifty  jtars  of  age.  Females  arc  pailicularly  disposal  to  gastro- 
enternptosii. 

Forms. — From  the  viewpoint  of  etiology-  two  different  forms  of 
gastrnenteroptosis  are  to  be  distinguisl)e<l.  The  first  is  the  result 
of  causes  acting  mechanically,  the  principal  etiologic  factors  being 
impmper  modes  of  dress.  trnumatL'tm.  frefiuent  childbirth,  and 
tight  lacing;  all  these  causes  arc  aided  by  poor  nutrition  and  severe 
physical  toil.  This  form  of  gastrnenteroplosis  enmpri.se,t  a  com- 
paratively small  lumibcr  of  cases.  Frequent  pregnancies,  by  bring- 
ing about  ft  coruiition  of  relaxation  cj  the  abdominal  wall  and 
diastasis  of  the  recti  muscles,  pniducing  thereby  a  pendulous 
al>di>men,  are  responsible  for  many  of  these  eases  of  gastroenterop- 
tosis.  It  has  l)ecn  shown  rcpeatcflly  that  tight  lacing  in  productive 
of  downward  dUlocation  of  the  intestine.  The  removal  of  large 
ab<lomitial  tumors  and  frequent  paracenteses  in  order  to  free  the 
atxiomcn  of  ascitic  fluid,  are  also  etiologic  fuetors.  Organic  diseases 
in  general  may  likewise  lead  to  ptosis  of  the  stomach.  The  causal 
relation  between  iratima  of  the  abdomen  and  displacement  of  the 
kidney  ts  well  known. 
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Tlie  second  form  of  gastroontcroptaiU  is  diie  to  a  coostitUtioaBl 
Iicn-ditury  prwlhpojition,  'rhunk^  to  llic  r«enrcli««  of  Stiller, 
more  is  understood  of  thb  \'ariety  of  downward  displacomeiit 
tlmii  formerly,  am!  Lis  views  an;  now  iilniost  universally  «coepte<l. 
Aocordini;  to  this  writer,  iii  ftO  per  cent,  of  rases  of  gastrot-nterop- 
tosis  tlie  atiitormal  position  of  tlie  abiUriiiinal  viscera  is  quite  a 

tlistinct  form  of  the  physical  confor- 
mation. Stiller  calls  it  "habitus  en- 
teroptoticiis"  or  "asthenia  uiiivfrsaiis 
conjp'iiita"  ( Fift,  87).  Patients  suffering 
from  thi»  wcaktiv^  and  from  the 
(characteristic  l>odily  form  are  apt  to 
develop  into  ni-urastli(;nics.  The  con- 
dition of  pastroenteroptnsis  is  often 
(-(implicated  with  gastric  and  intestinal 
atony  and  ncn-ous  drapepsia.  .\  well- 
marked  ea:^:  of  habitus  enteroptoliciis 
presents  a  complex  of  8j-mptom.s 
namely,  those  nf  gastroenteroptost^ 
Kastric  atony,  and  nervous  dyspepsia, 
'riiis  complex  of  sjmptoms  has  been 
designated  general  asthenia.  These 
three  affections  are  not  always  pres- 
ent, howeA'er,  in  the  same  degree  of 
intensity;  gnstroenteroptoais  gives  rise, 
as  a  rule,  to  the  most  pronounced 
symptoms.  Tlie  mechanical  causes 
mentioned  above  would  not,  in  all 
prolwbiiity,  give  rise  to  ptslroentenip- 
tosis  were  tlic  pativut  not  predisposed 
to  this  condition  by  the  habittis  enter- 
optoticus.  Hence  it  may  he  concluded 
thai  gastroenteroptosi.i  from  purely 
mech^riinil  causes  is  a  rare  condition. 

Pfttholog7.  -Gastroptosts  does  Dot 
imply  ■  dropping  or  downward  dis- 
Ijlftccmcnt  of  the  entire  stomach. 
On  account  of  the  attachment  of  the 
stomach  at  the  eardia  it  is  im|>ossibIe 
for  the  displacement  to  be  complete; 
when  we  speak  of  gastroptosis  a  descent 
of  the  pylorus  and  that  part  of  tlie  stomach  directly  in  front  of  the 
vertflmd  column  i.*  iniplii>ii.  With  the  downward  displacement  of 
the  pylorus  there  is  likely  to  Im-  a  stri-tching  of  the  stomach  from 
the  (.-ardiac  orifice  lowaid  the  pjionis.  This  forms  the  so-culled 
" n-aleT>trap"   stomach   (Plate   Xlil,  Pig.  I).    Se^-eral   abnomud 


* 


^ 


Fm.  S7. — UaMlus  «fil«ti>|ili>- 
ikiM  (MUiania  univ«n»b*  con- 
■into). 


conditioQ3  enter  into  tlie  devTlopment  of  both  gastroptosis 
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entemptnsis.  The  ligaments  and  mesenteries  may  become  relaxed, 
thus  pcrmittinft  a  displat'cmcnt  of  the  organs  attached  to  them;  or 
the  intm>al)domin»l  e(|iiiHI>niim  may  be  disHirbed  by  alteration  of 
the  ititra-ahdominal  pressure  upon  which  it  depends,  and  pistro- 
enteroptosis  peswlts. 

Part  of  the  duodenum  as  well  as  the  entire  large  intestine  may 
be  displaced.  The  mesenteries  easily  stretch  to  meet  thus  cimdi- 
tion.  Certain  mesenteric  supports  of  the  intestine  are  more  rigid 
than  others  iind  will  not  yield  to  tlie  displnwment.  The  ligaments 
at  the  hepatic  and  splenic  flexures  of  the  colon  do  not  yield  readily, 
and  under  traction  these  parts  become  abnormally  kinked,  simu- 
lating stenosis.  In  this  condition  the  intestinal  contents  pass 
through  with  great  difhculty.  Tlie  distal  end  of  the  duodenum 
is  fixed  by  a  strong  ligamentous  hand  to  the  diaphragm.  Tlic 
duodenum,  behtg  fixed,  cannot  move  down,  while  all  the  other 
abdominal  organs  glide  down  during  gastroentcroptosia.  Ilencc 
the  tmn.-sverse  segment  of  the  duiKleniim  becomes  wmpressed  by 
the  superior  mesenteric  artery,  inducing  dutKlenai  dilatation 
(Plate  XVH.  Fig.  2,  opposite  page  l-H).  The  rlownwnrd  dis- 
placement of  the  stomach  tends  to  produce  stenosis  of  the  fixed 
part  of  the  duodenum,  with  chronic  dilatation.  The  .'*ymptoms  of 
chronic  dilatation  of  the  duodenum  arc:  per^stent  or  recurring 
vomiting  of  bile,  pain  referred  to  the  right  hypochondrium,  con- 
stipation, headache,  and  nervous  symptoms.  In  marked  cases 
star\'tttion  with  acidosis  develops  and  lejids  to  a  fatal  termination. 

The  transverse  colon,  owing  to  its  ligamentary  connection  with 
the  stomach,  is  most  frequently  involved.  Any  inateriid  degree  of 
gastroptoeis  causes  coloptosis  (Plate  XV'III.  Fig.  1,  opposite  page 
144),  since  the  transverse  colon  is  muiU*  to  descend.  The  hepatic 
flexure  suffers  in  gastrocntcroptoais,  because  as  the  stoma<:h  passes 
ilownwani  it  forces  the  transverse  colon  before  it  and  hence  nuikes 
more  and  more  acute  tlie  hepatic  flexure  (Plate  XVIII,  Fig. .'!). 
However,  since  the  hepatic  Hexure  is  usuiilly  obtuse  or  reetangular 
in  outline,  it  is  seldom  drawn  so  tightly  hy  the  hepatic  ligament 
as  to  cause  very  pronounced  stenosis.  The  splenic  lloxure  forms 
nminally  an  acute  angle;  it  is  a  distinctive  anatomic  provision  for 
fixing  the  colon  to  the  costal  wall.  In  gitstroentcroptosis  the 
splenic  flexure  is  dragged  on  and  its  angle  made  more  acute  (Plate 
XVIII,  Fig.  2).  The  stomach  drugs  the  middle  of  the  transverse 
colon  downward,  which  tightens  the  hepatic  and  splenic  flexures 
in  direct  proiwrtion  to  the  extent  of  the  giistroptosis  (Fig,  88). 

A  prolapscri  cecum  may  pull  on  the  end  of  the  ileum,  while  the 
short,  firm  mesentery  of  the  latter  acts  as  a  eountcr-pull,  inducing 
the  Lane  kink  of  the  ileum  (Fig.  8D,  b).  The  dropping  of  the 
lover  coils  of  the  ileum  will  cause  the  same  kink.  This  lank  docs 
notfoccur  if  the  abdominal  ™cera  are  in  their  normal  ixwition, 
The4_form  of  attachment  of  the  cecum  makes  it  frw>iy  movable. 
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An  abncrraal  mohility  of  the  teciini  of  two  to  four  inches  has  been 
emi»hasiz«l  hy  Wilms  (sci-  (VcutD  !\Iobilc,  p,  146).  Occasionally  tho 
Cfcum  fails  tu  roliite;  in  this  crtngenit«l  nuilfomiation  the  termiiiAl 
c«tU  of  the  ileum  are  ]K>stcrior  to  the  ceeiim  (st-e  page  770). 

Tlic  sigmoid  Hoxiire.  the  most  movable  part  of  the  large  intestine, 
is  likewise  liable  to  imderRo  important  poHitional  ehangfs.  Just 
as  its  length  mid  liuncti  mnj'  e\jHrieuee  widely  varying  deviations 


odboaion  dod  uiiKulaiion  of  tbe  sigmoid  Hciuiv.     (Tuttlc.) 

fnim  the  normal  ( Hirsehsprunu's  disease),  so  may  its  position  and 
looii-fonnatioii  present  equally  varyinjc  abnonnalities  (rHlunilancy). 
filfiiard,  the  apostle  of  pastrocnteroptoais,  describes  a  condition 
whieli  he  calls  phrenoptoMs — that  is.  downward  ilisphiiement 
of  the  diaphra^.  lie  considers  it  responsible  for  the  ooiuUtion 
known  us  movable  heart  or  enrdioptosis,  thoujch  itself  merely  an 
epijiode  of  the  Reneral  tendency  to  ptMis. 


mid. 
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At  certiiiii  [wints  kinks  are  apt  to  occur  when  there  b  a  dmjiping 
of  thf  stomach  and  intcatiiie  (Fig.  89).  These  may  all  be  easily 
made  "Ut  by  the  use  of  liismiith  and  the  ll^ieiitKen  ray  (aee  Chapter 
V).  From  alK)Vf  downward,  kinki[in  may  ueciir  at  the  junction 
of  the  diiiMleniim  and  jejiuinm  (Fi|;.  S'.l.  a),  at  the  distal  end  of 
the  ileum  (Fig.  89.  (/).  at  the  heputiL-  flexure  (Fig.  S9,  c),  at  the 
splenic  flexure  (Fig.  Sil,  d),  and  at  the  sigmoid  flexure  (Fig.  S9,  e). 
Shoukl  peric-ulic  nieiiibraties  form  around  these  kinks,  ati  actual 
obstruction  ma>'  occur. 

During  embryoiuc  evolution  eertwiri  membranes  form  and  dis- 
appear. In  certain  irtstanees,  for  »ome  untold  rfaaon,  these  tem- 
porary membranes  remain  as  a  thin  veil  (Jaek^n's),  coiitainiug 


Pki.  so. — Kinluot  iJio  iDtcoUtic:  a.  duodenum:  h,  Ileum;  e.  Iieiiniic  flexure:  *l.  nyictiin 
fleiiire:  c  NKmoid  floiure, 

small  lincHr  vessels.  These  pericolic  membranes  are  not  path«i- 
higic;  ihey  do  not  do  any  harm.  Should  an  alimentary  toxemia 
develop,  howe\er,  in-rinitilin  results  and  the  membranes  become 
thickened  and  obstructive.  This  iratholonic  change  often  occurs 
ill  gasiruenteroptosis.  protlucing  an);ulaliuiis,  kinks,  adhesions, 
bands,  narrowing,  and  chronic  intestinal  sta.-«is  (see  Chapter 
XXXIX). 

Hecent  ex|>erimental  work  by  Keith  and  his  discovery  of  nodal 
tiKsue  in  ihe  inU-sline  {see  page  C4).  explaining  the  mechanism  of 
intestinal  movements,  sheds  a  new  li|{ht  upon  tlic  causation  of 
iiitt^tiiud  stasis.  Notable  (jitiititities  at  this  "nodal  and  conduct- 
ing" tissue  were  found  in  the  region  of  the  i-«rdia  of  the  stoiiuR-h, 
36 
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wh«re  it  initiate?  t;u<tric  movement.^;  near  the  ampulla  iif  \'ater,  to 
control  the  muviiuentH  of  the  pylorus  and  ditotliMiittn;  a  lesser 
quniitity  near  the  heRiiininK  of  the  jejumim,  exercising  the  same 
funrtion  over  the  grentcr  portiun  uf  the  rcmiiining  small  intestiac; 
ill  tilt-  reninii  of  the  ileocnlio  \-aIve,  to  control  the  lower  ileum  ami 
proximal  portion  of  the  colon;  and  also  in  the  transverse,  deseend- 
iltg  and  iliac  cnlon,  and  in  tlie  rectum.  Not  only  do  the  anatomic 
wtes  and  tlie  dcmonstraWc  i)hysioIogie  funetioiix  of  these  "  nodes" 
explain  the  norinal  movement.^  of  the  inleMine,  hut  it  Is  obvinus 
that  s  ijerversiwn  of  the  function  of  any  une  of  them  is  capubk 
of  giving  ri.se  to  an  inhibition  of  the  foruard  progress  of  the  intes- 
tinal contents,  with  resulting  tntestinul  stasis.  In  the  establish- 
ment of  this  as  the  phy:<ioloftii'  explanation  of  the  nieehanism  of  the 
prtHluctiiin  of  intestinal  stMsis.  Ketlh  was  able  to  demonstrate  the 
[  presenre  of  definite  fibniiir  and  ilegeneralive  chauReft  in  thiH  nodal 
tissue  in  segments  of  the  intestine  removed  for  the  relief  of  chronic 
intestinal  »ta»iH  (see  page  (i9ti). 

Symptoms. — Many  patients  with  habitus  enteroptoticus  which 
ha.s  dovi-liijicd  into  pronoumvd  Rastroenteroptosis  do  not  exj)cri- 
ence  any  troublesome  sympt^mis  whatever.  The  same  may  lie  said 
of  those  whoso  gastrocnteroptosis  is  the  result  of  jiurely  meehanical 
causes.  On  the  otlier  Imnil.  many  patients  have  been  relieved 
of  the  distressing  symptoms  accompanying  gastr<>enten)ptosi3 
without  correction  of  the  anatomic  displacements.  It  may  be 
inferred  from  this  that  gastroenteroplosis  in  itself  does  not  produce 
anj'  marked  dbtiu'liance  or  discomfort  to  the  patient.  The  con- 
stitutional neurasthenia  of  enteroptotica  is  responsible  for  a  (treat 
many  of  the  subjective  symptoms  ascribed  to  gastroenteroptosis 
itself.  The  displacement  merelj'  aggravates  the  neurasthenic 
effects,  or  perhaps  in  wiine  instances  initiates  them  by  the  continu- 
ous traction  of  the  displaced  vi.scera  on  the  mesenteries,  thus 
plaemg  the  abdominal  sympathetic  nervous  system  in  a  condition 
of  continued  reflex  irritation.  Atony  of  the  stomach  and  inteiitine, 
a  frequent  ncmmpiiniineiit  of  well-marked  ptosis  of  these  organs, 
is  productive  of  many  untoward  symptoms.  Patients  complain 
of  a  variety  of  nervous  manifestations,  such  as  lassitude,  dull  head- 
ache, inability  to  work,  mental  depression,  and  general  weakness. 
The  gn^lric  symptoms  consist  of  pressure,  fulness,  nausea,  and 
belching;  occasionally  pain  is  felt  in  the  region  of  the  stomach. 
IndicAtioiis  of  nervous  dysjicpsia  (see  Chapter  XIN)  are  also  in 
evi<lcnce  as  burning  sensations  in  the  stomach,  hyperacidity,  and 
vague  discomforts  after  eating.  The  appetite  is,  as  a  rule,  poor, 
though  on  rare  occasions  patients  have  ravenous  appetites.  Gas- 
trocnteroptosis is  often  accompanied,  in  women  particularly,  by 
severe  backaches.  These  enteroptotic  i-onditiona  arc  closely  related 
to  persistent  constipation.  It  ts  easily  ititelligible,  and  has  also 
been  clearly  pointed  out,  that  in  con^et^uencc  of  these  conditions, 
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eqiecially  in  the  presence  of  constipation,  catArrh  may  occur, 
dicnrtng  n  prclilt-ctioTi  for  the  flexurei>  and  the  siKninid.  In  a 
clinical  respect  it  is  tliprvfon.-  sufficient  1o  refer  the  render  to  the 
chapter  on  Constipation  (Chapter  XXXVII). 

Objedire  Symptoms.— 'Hv:  objective  symptoms  in  cases  of  well- 
ntnrked  habituH  enteroptoticus  arc  verj'  characteristic.  The 
piitients,  as  a  rule,  are  tall  in  sluturc,  with  lon^  arms,  thin  neck, 
narrow  clonitated  thorax,  long  flat  abdomen,  and  a  predL'tpowi- 
tiun  to  tiat-fout  and  lordosis.  Children  are  able  to  sublu.xate  the 
first  phalanx  of  eaeh  finder  on  the  metacarpal  of  the  preceding  one 
The  habitus  entcmptotims  impresses  the  observer  as  being  similar 
to  the  habitni  phthLsicus.  The  bony  structure  is  slitiht,  the  muwles 
weak,  and  there  is  a  marked  diminution  tn  the  adipose  tissue  which 
gives  Brace  to  the  physical  appearance.  Knteroplotic  patients, 
as  a  rule,  look  pale  und  give  the  impression  of  being  ill.  Their 
spirits  are  usually  depresse<l.  Characteristic  alterations  of  tlie 
thorax  belong  also  to  the  habitus  enteroptoticus:  the  thorax  is 
long  and  narrow  and  the  shoulders  slant  downwaffl.  The  epi- 
gastric angle  is  markedly  acute.  The  intercostal  spaces  are  sunken 
and  the  abdominal  walls  are  thin  and  flaccid.  The  distance  between 
the  umbilicus  and  the  ensiforin  curtilage  is  greater  than  in  a  normal 
person.  The  IvcnhofT  index  the  distance  in  centimeters  from  the 
epistcrnal  notch  to  the  symphysis  pubis,  multiplied  by  !00.  and 
dividdl  by  the  greatest  circumference  of  the  abdomen — js  over  80 
centimeters.  The  epigastric  region  is  sunken  when  the  patient 
standi  erect.  The  aWIomen,  however,  below  the  navel  pnilrudcs 
in  consequence  of  the  weight  of  the  descended  ab<luminal  viscera 
(Fig.  87).  There  are  frequently  found  broad  spaces  between  the 
recti  muscles  (diastasis).  During  respiration  the  lesser  cur%ature 
of  the  stomach  will  be  dLtcemed  at  times  and  may  I>e  outlined 
beneath  the  thin  abdominal  wall.  \  special  feature  of  the  habitus 
enteroptoticus  is  a  movable  tenth  rib.  which  is  shorteneil  and  easily 
<lisplaced  in  consequence  of  the  absence  of  the  cartilaginous  attach- 
ment. This  fluctuating  rib,  known  as  Stiller's  sign,  is  present  in 
about  70  to  SO  per  cent,  of  all  cases  of  gostroeriteroptosis.  In 
female  patients  it  is  (Missible  at  times  to  palpate  the  alHlomina! 
aorta  and  to  ascertain  strong  pulsation  on  but  slight  pri-:ssure. 
The  ease  with  which  the  al)dominal  aorta  may  be  pa]pate<l  is  a 
sgn  of  neurasthenia,  and  this  condition  is  due  to  n  dilatation  or 
paralysis  of  the  vessel  wall  brought  about  bj-  reflex  causes.  The 
celiac  plexus,  which  is  Iwnti-d  on  the  luiterior  surfiUT  of  the  abdom- 
inal aorta  in  tiie  epigastri<r  region,  is  not  infrequently  very  sensitive 
to  pressure;  this  condition  is  also  considered  suggestive  of  ncut^ 
asthenia. 

A  high  pulse-mte  when  the  patient  is  standing  is  the  rule  in  cases 
of  gastntenteroptosls.  Th<-  (liffercnte  between  the  pulse-rates  in 
the  standing  and  recumbent  positions  is  an  index  of  the  intensity 
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of  the  alxlomino-mrrliap  refl«i.  'Flip  aljimriiuil  acfvleration  i>f  the 
pulse-rate  is  supposes!  U*  \tv  ililf  1<>  tlio  ilriiK);!!!);  <>f  the  stmiiach  ninl 
iiitc^litii-  oil  thf  filMTr.  of  thp  vapts, 

IMa^noals.— ('''(.«fr"f»/(Tn;'(/'*M  is  rw:ii([ni/,ahle  l).v  iiimiis  of  influ- 
ti(Hi,  auw.iiUator>-  pen-iuision  (Benedict),  and  tran.silluminati(in. 
The  valiif  of  ltwiit(K'n-rfty  i^xami nation  lies  in  its  fletwtion  of  the 
true  state  of  affaii^  (sw  Chapter  \').  'llic  tliagiKusiti  of  all  these 
dislor»tit>iis  can  he-  al)^olutcly  confirmed  by  thi-t  mettioil  uf 
examination. 


Fia.  00.— Loiwtiiui  tbe  point  ot  Uodarnct*. 


In  cases  of  ffastPoentiToptosis.  deq)  continuous  pressure  with 
the  ends  of  the  finjiers  over  the  celiac  plexiw  in  the  opipistriuni 
will  induce  pain  (np.  !»).  The  point  of  sensibility  varies  in 
diffen-nt  individuals.  To  locate  it.  the  cixipiTiition  of  an  assist- 
ant is  iieressary.  With  the  patient  standiiiR,  the  physician  applies 
his  fingers  in  a  serirs  of  deep  pressures  until  tlie  |>oint  of  greatest 
ti'^ndeniess  is  found.  The  fingers  axv  held  at  this  point.  TTie 
nurse  then  takes  a  position  behind  the  patient,  passes  both  (inns 
about  him  so  that  the  lmn<!s.  niwtiiiK  in  front,  re-it  on  tlie  hypo- 
tjastrium,  and  lifts  the  abdomen  in  its  entirety  iKij;-  •'!*■  'I'his 
relieves  the  epiRastric  iieiii  at  on«,  despite  the  great  pressure 
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cxtrted   by    the   physician   at    tlit-   ijoint   of  tendfrness.     When 
however,  the  iiur.-ie  hIIuwa  the  patient's  ahdonii-ii  to  drop  to  its 
foruKT  ponitioii,  the  dw|)  pressure  fontinuinu,  the  pain  reappear* 
(I-iR.  ao). 

This  siRo  13  ('on^tant  in  giistnu-ntoroptosis.'  In  orRanic  disturl)- 
anCT-s,  sUfh  as  gastric-  uh^p,  camnnnia.  etc.,  the  piiin  nnder  pn-ssur* 
coiitiniit^  even  when  tlie  alidonien  is  lifted. 

The  pain  on  pressure,  relieved  by  Uftin^c  tlie  abdoHR'n.  is  ai 
obji-etive  Mgu  wliieh  1  lielievf  to  be  n-liahlc  in  the  diagnuflU  <: 
gKstroe  1 1 1  i*ri  iptusis. 


Fu.  91. — Nuno  llfu'iig  aMora*n. 

iWpAro/iffww.— Di.tplaceinent  of  the  kidneys  in  frequently  found 
in  ga^tnientoniptosis — is  often,  indewl,  n  pHlhiifcnomonie  sign. 
The  rifiht  kidney  is  lusuaily  the  one  affeeted.  The  terms  nioviihle 
kidney,  disluouted  kidney,  watiderinf:  kidney,  floating  kidney, 
prolapsed  kidnej  and  iiephropi«i.4is  have  Iwen  applied  to  a  variety 
of  renal  tli»pla(vi»ents.  Muvablt  kidney  b  s»i<l  to  be  fi\e  or  six 
times  more  freciuent  in  women  than  in  men.  Hoth  kidneys  movable 
is  ■  condititm  observed  almost  exclusively  in  women.     Inasmuch 

>  Phiukw  l>.  Aaron,  A  ninitnoali«  Slin  of  OuUMiiUroiAoabi.  Tliu  Atchivm  of 
DiaKiUMU,  Naw  York,  April.  IVI7. 
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«s  iiii>^'iil)li>  kidiivy  biiplies  sustrfHiittTtiiitosk.  it  is  of  thf  utmost 
importaiKv  to  (liaRiiosticate  the  (.'onditioii.  The  dia^nosi^  is  easily 
imide  l)y  polpntioii.  The  cornTtness  of  the-  rcHult  depends,  of 
course,  on  the  degree  of  technical  skill  applied  in  inanipuUtion. 
Every  ph,\'»ici(iii  cnti  mtiuire  the  art  of  i)Hlputi()ii  hy  i-iireful  study 
and  practice.  One  hand  is  placed  on  the  haek,  over  the  lumbar 
region,  and  tlie  other  on  the  ubduincn:  bimunual  palpatbti  in 
always  ncecasary.  The  clnthinR  should  be  removed  and  the  pal- 
pating hiuid^  brought  in  rlirccl  coiitnct  with  the  skin,  'Hie  abrlcn 
men  of  the  patient  nhould  he  relaxed  as  completely  as  possible 
before  the  exnnunution,  The  haudx  of  the  physician  slwwdd  l>e 
plttcvd  flat,  one  on  the  back  and  one  on  the  abdominal  wall,  Se\cre 
pressure  with  the  fingers  should  l»c  avoided.  It  is  best  to  l>egii] 
softly,  allowing  the  pressure  to  become  gradually  greater.  The 
palpating  han<h  shouhl  be  warm,  since  cold  Imiuls  cause  eon- 
traction  of  the  abdominal  nmscles  atid  prevent  deep  manijiulation. 
In  eases  where  the  teiL-tion  of  the  abdominal  walla  U  too  great, 
ebloroform  narcosis  may  be  emploj'ed.  This  is,  however,  rarclj- 
necessary.  The  physician  may  often  feet  the  kidney  slide  from 
tmdcr  his  hands:  its  smooth  stirfatv  and  distinct  outline  are  very 
characteristic.  In  palpating  for  movable  kidney  the  patient  is 
placed  in  three  different  positions: 

1.  Standing  while  the  manipulator  sits  on  a  ehair. 

2.  Lpng  on  the  back  while  the  manipulator  sits  on  the  edge  of 
the  eoiich. 

3.  Lying  on  either  si<ie,  according  to  which  ludney  is  being 
palpated,  while  the  mAnipulntor  sits. 

First  jjosition  (Kig.  92).  This  u  tlie  most  important  position  for 
paljinting  a  movable  kidney,  since  it  |KTmits  the  maximum  dis- 
placement, and  the  kidney  is  therefore  easily  felt,  Bi'gin  by 
siiperfioiRl  jircssiuv.  and  later  use  deeper  manipulation.  Super- 
ficial pressure  reveals  the  resistance  in  the  alxlomcn  while  the 
abdominal  muscles  support  the  viscera,  and  the  hands  soon  differ- 
entiate Iietween  the  natural  and  the  artifSciid  support  of  these 
miuwle^.  Deep  palpation  hi  thi?<  position  is  of  great  importance, 
since  frequently  the  kidney  can  be  held  in  the  hand.  With  one 
hand  on  the  lumbar  region  the  whole  abflomen  must  be  explored 
with  the  other,  as  a  movable  kidney  may  Ik-  ihsplaceil  anywhere 
from  \u  normal  position,  even  as  low  as  the  symphysis  pubis. 
The  peculiar  shape  of  the  kidney,  its  smooth  eharaeteristic  feel, 
and  the  way  it  sliiw  from  the  hami  under  the  ribs  will  make  it 
eo^^ly  reeognizable. 

\\'hen  n  kitiney  is  in  normal  position  it  moves  slightly  durinf; 
respiration.  \  normally  located  kidney  cannot  be  palpatetl. 
When  one-third  of  the  kidney  can  be  palpated  thv  condition  is 
spoken  of  as  di.sptacement  of  the  first  degree;  when  one-half  ia 
pulj^able.   <]isplaeement  of   the  .second   degree;   when   the   whole 
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kidney  is  palpnble.  diaplafeniciit  of  ths  third  deftree.  The  same 
procedure  should  be  ruUuwi-d  out  in  pulpatiug  the  kidiit-y  o[i  either 
»i<]e.  Oil  account  of  tlieir  riosfr  attathm^nt  tn  tlie  diaphragm, 
the  hver  and  the  sail  hludder  niovtr  during  re^|iinUion,  Caresliould 
be  exerriiied  lest  they  be  mistaken  for  the  kiiiney. 

Second  pu:dtion  {Fig.  93).  Id  this  position  the  patient  lie»  on 
his  bark,  with  the  shoulderi)  raiaetl  and  the  legs  slightly  flexed. 
One  hand  of  the  physician  i»  plucc<l  on  the  lumbar  region  an<l  the 
other  flat  on  the  abdomen,  below  the  costal  niargiD,  along  the 


Fin.  M. — Yitti  iMwdtion  for  pnlpaiinit  m«vn)>la  kidnoy. 


outer  bonier  of  the  rectus  muscle.  The  patient  shoiiUl  l)e  in- 
structe<l  to  take  a  deep,  slow  inspiration,  when  the  kidney,  if 
movable,  may  be  felt  hetwirn  the  hand.-'.  The  kidney  nnturully 
drops  back  to  its  normal  position  when  the  patient  lies  on  his 
Imck.  for  which  rtiuon  it  is  wise  to  restart  to  other  positions  in  order 
to  conlimi  the  diagnosis.  Usually  mobility  of  the  third  degree  is 
bc«t  made  out  with  the  patient  in  this  position. 

Third  position  (Fig,  IM).    The  patient  sliould  lie  upon  the  side 
opposite  to  that  to  be  explored.    The  shoulders  sliould  be  thrown 
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forviiiril  Hnd  the  Ihijihs  slitrhlly  flexed.  The  pliysieiaii  should  sit 
nil  tlif  etifn;  of  tin-  eiiiicli.  Our  Imml  iivcr  the  liiinbiir  region  and  ihe 
other  over  the  abdomen  will  hrinu  the  kidney  Ijelwoen  the  two 
tiAnd?.  To  hriti^  it  lower,  ^imild  it  W  moviiMe,  tlie  pnlient  is 
iiistrueted  to  take  a  deep  inspiration,  when  the  diuplirahcm  will 


Fiu.  93  — Scpunil  [Hi<iiI.ioii  (ni  iKilimliiiK  niovBldc  kiilliey. 

fnree  it  downward:  then  durin);  expiration  it  fa?i  be  lield  firmly 
between  tlie  hiiiids.  The  .Jijihte^vt  relaxation  of  the  presMire  of 
the  hand  will  permit  the  kidney  to  slip  away  from  lietween  the 
fingers,  whieh  is  ehumcterlstio  of  no  other  nr^ii. 

//r/fd/njifom.  -Ilepatoptosis,  fitsloeatioii  of   the  liver,  is  of  fre- 
quent weurrciiee,  and  when  overUK)ked  may  give  rise  to  diagnostic 


Fiu.  VL — Third  potdtlon  for  psIpulioR  movnlilv  kiilnpy, 

error,  I  lepatoptosis  orlKiiiates  from  the  same  Reneral  eauses  as 
na^^trm-nteroptowis.  (Ili^nard  found  in  twu-thirdji  of  his  ease^  of 
bepatoptosis  that  nephro|Jtosis  also  wan  present,  llepntopto^a 
with  hepatic  rolie  is  frequently  mistaken  for  eholulithiasis  (see 
page  m5). 
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SjiltiU'iiUisit,—  AhnttTinid  positions  of  the  spWii  are  rarely  round, 
exct'ift  occ»sionnlly  when  it  is  cnlurgcd. 

Prognosis.— Tlir  jjnipiosis  for  permanent  replacc^ment  erf  the 
displaces]  orf^Htis  is,  as  a  riik*.  not  goud.  A  ptulie  i^tonmcli  or 
inti-^tine  runi»iii?  so.  The  dlstrewiiiR  symptoin.H  arconipanyinj;  tht- 
cotidition  may,  however,  be  entirely  rcmoverl  or  (freatly  nmelio- 
rated,  BO  that  patients  with  rongenital  habitiLs  enteroptotifus  nmy 
pass  the  rcniaiiider  of  their  li\'cs  iti  comparative  euiiifort-  \W  oan- 
not  v'i^'f  these  patierita  normal  iiiewnteries,  but  we  can  give  them 
nuniial  (unction, 

Proi^laxis.— I'mpliylaxU.  so  far  as  the  mechaniral  causes  of 
Rastrocnteroptosis  are  concerned,  conHists  in  keepii)|j:  patients  in 
\tvi\  for  a  suliieivnt  t  inie  after  pnrturitiiin,  reinforeinR  the  abdominal 
muscles  by  alKlonnnal  bandages,  and  strenKlhening  llie  muscles 
by  esen-ise  and  niunsa^-.  Hy  these  nii-«sure»  mueli  of  the  muscu- 
lar relaxation  of  tlie  alxlominal  wall  following  childbirth  ni»>'  be 
avoided.  I'roperly  fitting  t-orsets  are  a  valuable  prophylactic 
agenc}'.  The  habitus  enteroptotieus  may  sometimes  bt-  reeogni/eil 
in  young  ^ubjeet.s  by  their  ]H'eiiliar  physique  and  weak  stomach. 
In  such  subjects  marked  <ieparture  from  the  normal  uiay  be 
r«tarde<l  by  suitable  preventive  treatment  in  spite  of  the  existing 
]iriiIis|"i>ilion. 

Tieatmeat. — The  treatment  of  gastroenteroptosis  should  be 
directed  toward  improvement  of  the  general  nutrition,  in  order  to 
counteract  the  neurasthenia  and  to  streiigtlivn  the  muscles  of  the 
abdomuial  walls. 

Patients  who  are  iHKtrly  nourished  must  tie  well  fed.  The 
diet  should  be  as  nutritious  as  pitssilile;  it  should  contain  a  large 
proportion  of  fat.  Milk,  eream  and  butter  are  among  tlie  moat 
suitable  articles  of  fmMi  for  this  condition.  The  nutrition  must 
be  governe<l  almost  entirely  by  llic  requirements  of  the  individual 
case.  The  motor  antl  secretory  powers  of  the  stomach  should 
always  be  considered  in  prescribing  diet. 

Hypeialimentation.— Sometimes  it  is  neies.sary  to  resort  to  "  forced 
feeding."  by  which  we  mean  hyperalimentation,  it  is  well,  how- 
ever, before  attempting  systematic  hypenilimciitation,  to  ascertain 
the  actual  |»iwers  of  us^imitatiim  of  the  patient,  In  detennining 
the  status  of  a  |>alient's  nutrition  two  factors  must  be  borne  in 
miad^first,  the  condition  uf  the  protoplasm  (muscles  and  bluwl); 
and  secondly,  the  amount  of  fat  present.  The  ]>rotoptasm  is 
estiniateil  from  the  muscular  mass.  A  person  with  weak  muscles, 
as  a  rule,  suffers  from  deficiency  in  luitrition.  .\n  attempt  should 
be  matle  to  strengthen  the  weak  muscles  of  these  patients  by 
hyperalimentation,  and  thus  bring  about  an  improvement  in  the 
quality  of  the  blood. 

Fat  should  constitute  18  to  20  per  cent,  of  the  total  body  weight 
of  tiie  adult  male,  and  25  to  2S  per  cent,  of  the  weight  of  the  fenuile. 
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It  IS  necessary,  then,  for  the  pliysiciaii  to  estimate  as  well  as  he 
eiin  the  iiuniitity  rclulion  lietwcei)  iidiposc  tissue  and  muscle.  In 
certain  diseases  the  ]>resenc!C  of  what  might  be  termed  an  cscesa 
i>f  fnt  is  not  ni)  undr^iraMe  feature,  whilo  in  other  utlmcTits  it  in 
desirable  that  the  amount  of  fat  be  less  than  in  the  normal  indi- 
vidual. In  gnntroiMiteniptosis  and  neurasthenia  it  hiis  been  foun<) 
iidvisttble  to  keep  the  nutrition  up  to  the  hif;hest  possible  point, 
and  thnt  pntients  do  better  when  the  amount  of  uiIi[iose  tissue  is 
above  the  indieaterl  perecntaRc  for  their  body  weight.  In  pursuing 
a  eour:*e  of  hyperidinientalion  it  is  un  advantage  to  know  the 
quantity  of  nutriment  required  by  each  patient  in  order  to  maintain 
his  particular  bod>'  weight.  The  folluwing  values  have  been 
eidculated  for  this  purpose. 
The  patient  requires: 

Ciilnrir*  prt  kilnmni  body 
wDi(hl  tor  iliF  lv(<nt>'-loui  hours. 

1.  WTiMi  kpp(  ill  hwl 30  to  311 

2.  Whcii  ruiifliitd  lo  the  room 33  In  3a 

'A.  When  iMiiplo)-r<l  lit  lij^l  lalior ;iMo  40 

4.  Wbni  riii{>Io>vtl  at  moderaU>  pliyncal  Ubor    .     .  40  m  40 

Ik  niieii  cinpluyed  nt  bard  labor 4£  to  50 

A  diet  eorrespon<ling  to  the  aho\-e  table  is  designated  a  "sus- 
taining diet."  Sueh  a  regimen,  it  will  be  .seen,  will  vary  in  the 
SMtnc  indindual.  «)epencling  u|Hin  the  question  of  rest  or  pbj'sictU 
activity. 

Before  be^nnlng  the  so-called  hyperalimentation  cure  it  i» 
necessary  to  ascertain  the  sustaining  diet  for  the  patient.  This 
may  be  easily  aeeomplislied  b,\'  referring  to  tlie  stnndanl  utbles  of 
food  subc^tanccs,  which  giv«  the  exact  percentages  of  protein,  fat 
aiMl  earlH>h\'drates  in  the  food,  with  the  calorie  value  of  each  (see 
Chapters  VI  and  Vlil.  'Ilie  calculation  of  the  food  value  of  dishes 
complex  in  <iimiM>sition  should  be  entered  upon  with  great  care. 
.\ii  exact  knowledge  of  the  composition  and  food  value  of  soups 
and  farinaeeotLs  foods  is  neeessary  if  the  ph^'sirian  is  to  avoid  error 
in  dietar>'  prescription.  AVhen  it  is  desinxl  to  ascertain  the  exact 
eiHidition  of  undernutrition  of  a  patient,  the  foo<l  >honld  l>e  care- 
fully  weighed  aiKl  estimated  in  calories  and  the  result  eoinpaml  with 
the  siutaining  diet  of  that  partictilar  patient.  Should  the  amount 
ut  food  onlinaril^*  ingested  b.\'  the  patient  be  less  than  the  sustain- 
ing diet,  the  condition  h  one  of  undernutrition. 

Ilypentlinientation  c-tm^i^t-'  in  the  ingestion  of  certain  quanti- 
ties uf  nutritive  material  in  excess  of  the  amount  of  the  su^itaining 
(iiet^tbc  intention  being,  of  course,  to  increase  the  weight  of  the 
patient.     This  ad<ied  nutriment  is  kiion-n  as  the  fiwd  surplus. 

Vtm  NooFxIen  has  calculated  the  proliitble  increase  in  weight 
during  a  ct>ur«e  of  hyperalimentation  as  folU>ws: 

aOO  U>  iWO  nJoTM  ywU 000  lo  1000  Gba. 

aOO  lo  1300  <*kiriw  jieM SOD  to  1S00  Gn. 

1300  lo  1800  caknN  yiiM 1300  to  3000  On. 
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Of  the  t«t«l  number  uf  culories  rcpnseiited  in  the  adiied  twA  in 
a  course  of  hyperalimentation,  H  per  cent,  is  use«i  up  for  purposes 
of  tligestiim  nml  aHHiniiliUion;  about  4  per  cent,  is  lost  iii  the  feces; 
MOd  lit  per  cent,  is  stored  up  as  pmtein.  The  remaining  "S  per 
cent.  U  us-Himihited  as  fat. 

One  of  thf  beat  means  for  increasing  the  amount  of  muscle  tissue 
is  s\-stematic  mitwuhir  exercise.  If  tlie  patient  can  be  |)ersiiaile<i 
to  take  rcKular  muscular  exercise  fhiring  the  food  cure,  a  nmrked 
increa.'ie  in  flesh  will  result.  It  has  been  demonstrated  that  mus- 
(-■ulur  activity  develops  the  muscles.  This  wouhl  seem  tu  he  in 
opposition  to  the  fwKi  cure  as  outlined  by  those  who  first  made 
use  of  it.  Weir  Mitchell  and  Pl«>fair  insisted  upon  ha\'ing  their 
patients  maintain  tlie  retumlK-nt  po^iiiim.  But  one's  ease,s  must 
he  diftereritiated.  Some  are  too  weak  for  exercise,  or  the  conditlun 
of  tlic  digestive  -system  niny  require  nbsulute  quietude. 

,It  is.  mort-ovcr,  advisable  that  every  patient  he  put  to  U-d  for 
the  first  eight  <hiys  at  lea-st  when  un<lerg<>ing  the  so-called  food 
cure.  This  will  accustom  him  to  the  regular  admini.stration  of 
food  ami  likewise  reduce  the  conduistioii  pnxt^si-s  to  the  lowest 
IMissihle  degrt'e.  The  radiation  of  heat  is  iliminished  and  its 
retention  favore<l  hy  complete  rest.  Many  writers,  however, 
pn-fer  that  patients  should  undergo  active  muscular  movnnent 
as  soon  as  there  are  t^igns  uf  increase  in  weiglil  during  the  fir>t 
week.  The  slight  loss  of  weight  which  may  result  from  this  mus- 
cular exercise  is  soon  compensated  hy  the  marki-d  increase  in  appe- 
tite which  follows  the  IkkUIv  activity.  The  muscular  exercise 
should  be  so  arranged  as  to  avoid  undue  fatigue.  The  condition 
of  a  patient  after  a  course  of  hj-peralimenlation  combined  witli 
muscular  exercise  will  Ik-  iimch  mure  \'igoruus  than  if  the  exercise 
had  been  omittetl. 

Terknic  rif  Xutrhhn.—Thv  <liel  should  not  consbt  of  protein 
auhstances  alone.  Their  calorie  value  is  metre  than  offset  hy  the 
difiicully  with  which  they  arc  assimilated.  From  12  tu  15  per 
cent,  of  the  energy  affordeil  hy  a  protein  diet  is  lost  in  digestion, 
as  eomi«rNl  with  the  S  per  cent,  waste  from  a  mixed  diet.  Protein 
increases  ct>mltustion.  In  the  sustaining  diet  the  daily  quantity 
of  pmtein  is  about  H*fl  Gm.;  in  hypendimentation  it  should  be 
hclwecn  UM)  ami  1211  (Ini,  This  amount  of  protein  is  found  in  the 
ordinary  mix«<l  diet.  Protein  may  be  administere^l  in  any  form, 
such  as  the  lean  varieties  of  meat,  fish,  or  fowl.  Fat  has  the  dia- 
advantage,  as  ctmipiireil  with  lean  meal,  of  mure  quickly  satisfy- 
ing the  apiK'tite  or  exdting  a  distaste  for  animal  food.  The  por- 
tion of  meat  should  not  be  so  great  as  to  pre^'ent  the  ingestion  of 
other  nutriment.  Nervous  patients  sliouhJ  not  receive  ton  mudi 
meat;  for  this  class  of  patients,  eggs  shouM  be  freely  prescribed,  as 
well  as  cheese  and  milk.  The  artificial  protein  preparations  are 
aI»o  worthy  uf  consiilerution  here.     Casein  pn-jNirations  are  eape- 
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(rinlly  !Ls«*fnl  in  cases  whtrr  the  ainnunt  of  fncKl  the  patient  is  able 
to  take  is  small.     (Sev  Clmpter  \'[1I.) 

Fat,  as  alread.ii-  intimated,  is  the  mnst  valuable  article  uf  diet 
in  the  fowl  cure,  uwinj;  to  its  very  liijfh  iiiiU-x  of  eunibuslion.  At 
least  ISO  Gni.  Oi  ounces)  per  <iay  shuulii  lie  tentatively  presi-ribetl. 
Piitient.-i  often  coiLsuiiie  with  ense  an  inneh  as  2.')()  Gm.  (8  nuneies) 
of  fnt  during  the  twenty-four  hours.  Jt  is  well  tu  liuve  some 
standard  ati  to  the  (|Uantity  of  fat  tn  W  roiMUmi^d  daily  during 
the  eour«'  uf  llie  foud  eure  or  hyiH-raluuentation.  Von  Noonk'H 
sUKK*^ts  the  fiillowinc  daily  repiiiien: 

200  Cut,  butter     =     IlWCm,  ful.     =     H!IO  fnt  caloriM. 

]  litter  of  milk    =      33  (im.  fitl     =       :)U7  (ut.  cHlarira. 

300  Om.  nrraiin     =       7i  (iin.  fat     =      698  fat  calofw. 

The  total  uiiioiint  of  ealories  yielded  by  the  fat  in  this  diet  19 
2495.  Not  every  patient  is  able  to  partake  of  tliis  quantity  of  fat. 
Cream  in  niieh  lnr^>  uniount  is  apt  t^  cniise  disturlwnees  which 
destroy  the  api>ctite.  It  is  possible,  nevertheless,  in  eunstnietiiift 
a  dietary  with  fat  as  a  lixed  ha.x.iK,  to  attain  a  lii>;h  caloric  value. 
l"at  shoukl  l>e  preserilied  either  as  Hcguid  or  in  u  form  easily  redwee«i 
to  liquid.  sui'Ii  as  htiiter,  milk,  yolk  of  egg,  rich  iheew^.and  ehoeo- 
late.  The  resourceful  chef  or  housekeeiK-r  will  find  iimny  wayn  in 
which  thcHe  arti<'l<-?i  may  he  worktii  »p  into  a  \'ariety  of  tasty 
di-thcs.  IJutter  iniiy  !«■  taken  b,v  itself  or  maj'  Ur  miuic  nn  inp'e- 
dient  of  Rruvies.  sn  that  as  nnieli  ns  '2W  i;raiiis  (7  imneeM)  per  day 
may  be  easily  iniresteii.  The  caloric  value  of  milk  may  l>e  increftaed 
by  addiiiK  crcatn.  Cnirei-,  tea,  or  milk  soups  may  be  atlmiiiistered 
with  milk.  acc-unlinK  to  the  taste.  Kefir  and  yoghurt  are  also 
useful  (see  page  Kil). 

The  carbohydrates,  ottHnc  to  the  fact  that  they  i>ermit  of  rii"li 
variety  in  food,  form  iiiiportant  elements  in  llie  food  cure.  They 
also  render  unnecessary  the  prescribing  of  miich  protein.  Car* 
b(diydrate--«  in  the  lij'peraHnientation  cure  are  capable  of  being 
absorbed  to  the  amount  of  IMI  (im.  (ti  iiuTices)  per  day.  'I'hcy 
may  be  used  n.s  vehicles  for  butter,  eggs,  or  milk.  The  earbohy- 
<lratc  carriers  usually  employed  are  wheat  bread,  bisi-uits,  «wie- 
hack,  milk  soups,  oatmeal,  cereals,  ntid  breakfast  fwids.  Thick 
suupH  are  best  taken  early  in  the  morning  and  during  the  evening 
meal  rather  than  at  noon,  owing  to  their  ^atinting  qualities.  Oat- 
meal porridge  or  hominy,  may  Ik-  eaten  with  cream.  Vegetables 
such  as  potatoes  should  be  given  in  the  form  of  purfe  with  large 
quantities  of  fiit.  Many  patients  arc  particularly  fond  of  cho(«- 
late,  which  may  l>e  taken  with  or  withont  ercnin.  Sugar  and 
fruit  juices  may  be  prescribed.  I'lifermented  grape  juice,  which 
is  verj-  agreeable  to  the  patient,  may  be  prestTibed.  The  molt 
preparations,  such  us  malt  extract,  are  acceptable  to  many  patieiits; 
they  possess  some  carh()h>drate  value. 

Alcohol  is  (-onsidcrod  by  some  authorities  as  possessing  food 
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It  is.  however,  of  biit  little  iinportam-*'  lu*  an  Hemeiil  in 
the  food  cure.  T*tnlu»il)tfdl>'  llio  vWwX  of  ultulml  upon  thf  nervous 
system  more  than  offsets  any  virtue  it  may  possess  as  a  fooH. 

All  ilirtary  rcKuhtlions  should  lie  luiule  willi  due  ri-gard  to  the 
seerct(»rj'  and  motor  conditions  of  the  stomach  atTording  to  the 
directions  laid  down  iti  the  chiiptcrs  flc«liii|{  with  setxetory  und 
motor  deraiijjements.  Before  a  food  <-ure  is  institiite<l  it  is  neces- 
sary to  know  whether  nchylin,  subiicidity.  normal  itcidity  or  hyper- 
acidity is  present,  and  also  the  nindition  of  gastric  motility. 

I'nder  fftvor»l»k-  contlitions  the  fonri  cure  mjiy  lx>  curried  on  at 
the  hotne  of  the  patient.  Better  results,  hnw^ever,  are  obtained 
when  patient.s  are  pn-vailed  upon  to  leave  their  home  stirroiuidin^ 
and  enter  a  well-manaKed  hospital  or  a  sanitarium  where  special 
attention  i.*  given  to  the  dietetic  irealineut  of  diseaM.-.  Much  is 
achieved  with  this  class  of  patients  by  surrounding  them  with 
salutary  mental  influences.  The  mental  iuHiieiice  which  the 
ph,^'sician  iiia>'  Ik-  able  to  exert  over  Ins  patient  has  an  important 
bearing  upon  the  success  of  the  treatment.  An  endeavor  should 
be  made  to  inspire  the  patient  with  hope,  and  to  overcome  as  far 
as  possible  his  prejudices.  Once  tJie  )>atierit's  weight  begins  to 
increase,  ami  ho|)c  and  confidence  arc  established,  there  are  usually 
few  if  any  serious  difticnities  to  overcome.  The  patient  should  be 
educated  to  appreciate  the  luitiu^'  of  his  disease;  be  should  under- 
stand that  improvement  will  be  gradual  and  will  de|>end  largely 
upon  his  habits  of  living  and  his  mental  attitude  for  its  gjcrmanency. 

As  the  general  inilrilion  of  the  patient  improves,  the  stomach 
and  intestine  will  likewise  become  tolerant  of  a  greater  quantity 
and  variety  of  food.  Patients  with  gastmenteroptosi!)  compli- 
cftied  with  neunisthenia  should  ho  considen-d  ctuvd  only  when 
the,ii'  may  again  partake  of  a  nonnal  <)iet  without  any  distreitsing 
after-symptoms  anil  whcTi  the  work  of  the  intestinal  tract  is  nor- 
mally performed.  To  accomplish  this  result  is  the  purpose  of  the 
food  cure. 

Hydrotberapeutlcs.— Ilydrotherapeutic  meaMires  may  be  insti* 
t»te<l  mill  curried  out  in  conjunction  with  the  food  cure  (sec  Chap- 
ter XII);  they  should  lie  limited,  however,  to  methiMis  of  a  stimu- 
lating and  invigorating  chnnu.'ter.  In  asthenic  conditions  of  the 
heart  muscle,  systematically  performed  respiratory  e>nnnastics 
are  to  Im-  carrieil  out  several  times  n  day.  The  lauscles  of  the  btKly 
may  W  stimulated  by  dr>-  rubbing  of  the  skin  with  rough  towels. 
The  hyd  rot  hern peutic  pmeedures  suitable  to  gastroenteroplosis 
complicated  with  neurasthenia  consist  in  the  application  of  cold 
water,  hnlf-balhs.  Scotch  douches  on  the  abdomen  and  .-ttomoch, 
a)ld  fri<'tioTi,  rubbing  and  slapping,  and  cold  full  packs.  The 
protongution  and  intensity  <>f  these  hydnithcrain-iitic  meaaure^ 
must  be  varied  to  suit  the  reqtiir^-nients  of  the  case.  Nervous 
debility  will  at  times  lie  greatly  U-nelilwl  by  sojourn  in  the  omntry, 
at  the  seashore,  or  at  some  other  eliiuatic  health  resort. 


.574  GASTHOgNTSltOPTOSIS  ^^^^H 

Massage  and  BxeiciM.— Massage  plav's  an  impnrtaiit  r6le  in 
strni^'tlu'iiint;  tlic-  iilidoiiiiiiiil  niiiMrk'ff.  For  (k-1nit»  ikv  to  the 
niethuil  uf  procedure,  sec  Chapter  X  nn  Massajce.  In  addition  to 
lh<!  nia»»itKv  the  ]mtient  ^ihonld  piTfurm  ^.vinua.'stie  exercises  to 
invigorate  the  abduminal  wall,  lie  may  assutiw  a  squattini;  poai- 
tiiPt*.  with  the  knees  flcxifl  until  the  thigh  rests  on  tltc  c»lf;  or  he 
may  he  instructed  to  raise  himself  into  the  letting  posture  when 
lyiuK  fliit  iijnm  tlic  hack.  The  imiient  shmilii  he  taujiht  to  He 
at  full  lenjflh  in  order  to  eounteract  atony  of  the  t;astri>-intestinal 
tract  by  a  hetter  eirouJation  of  the  blood.  If  a  hag  of  salt  wcii:hinf( 
from  one  to  five  pounds  be  pluced  on  the  abdomen,  the  efi'orts 
of  the  )>utictit  to  elevate  llu^  ahihmien  with  this  weight  u|Hin  it  will 
strengthen  the  muscles. 

The  nia.-«aue  jiroceia  in  (nL-rtroenteroptoaw  must  Iw  varied  accord- 
ing to  the  anatomic  relations  of  the  parts.  (lastric  massaKe  may 
iiiiRK-clintely  precrde  ahdoiniiial.  When  the*<-  nioveuienl.i  cannot 
be  eiinvenicntly  (>erfornied  daily  by  the  physician,  the  patients 
may  praeli<'e  on  themselves  by  means  of  a  cannon  ball,  which 
should  not  weigh  more  than  from  three  to  live  |>oimds.  A  sphere 
of  wood  weit;hte<l  with  shot  answers  tlie  purpose  in  automos^ge 
very  niivly. 

EleclTDlheiapeutlcB.  (iastroenteroptosis  is  sometime.^  improved 
under  a  course  of  elect  rot  heraJK-u  ties.  In  relaxation  of  the  ulnhmi- 
iiial  muscles  and  intestinal  torpor,  faradisation  is  indicated.  Two 
large  plate  electrodes  four  to  six  inches  square  are  applied  to  the 
two  sides  of  the  nWomen,  or,  if  <lesired,  over  the  epigastric  and 
hypogastric  re^ons.  The  fara<li<'  current  should  lie  turned  on 
slowly  and  its  strength  iiicre^ised  gradually  so  that  distinct  con- 
traction of  the  ab<lominal  muscJes  becomes  apparent.  The  gal- 
vanic current  is  indicated  in  ai»e»  ebarncterized  by  ah<Iomi»u) 
pains  nf  neurotic  origin.  ,\s  much  ns  thirty  milliam(H'res  may  be 
used,  with  one  eleclriKle  over  the  stimuich  iirid  the  other  over  the 
bladder  (see  page  214j. 

MechaniGtl  "nraatmcat  of  Qastroenteroptosia. — The  meelianieal 
theni|)eutics  con^sts  prineipnily  in  the  hiindaging  of  the  abdomen 
with  a  view  to  supplying  support  to  the  relaxed  iiI.m luminal  wall 
nml  to  fixing  the  <lisplace<l  viscera.  The  treatment  is  merely 
l>alliative,  hut  of  very  great  value.  It  ads  tienefieially  by  nmelio* 
rating  the  s.vmptoms  which  arise  from  tension  or  stretching  of  the 
mesenteries. 

The  mechanical  support  consists  of  alxlominul  buiwlagcs  or 
abdominal  corsets.  Apparatus  for  this  purpose  is  available  in 
great  variety,  but  ever.vthiiig  has  its  peculiar  defects,  iwich  as 
uncomfortable  |>erineal  straps  or  hadly  fitting  inads,  which  occa- 
sion patients  nn  smali  degree  of  annoyance.  It  is  a  very  <lillicult 
matttT  to  find  well-fitting  "n-ady>mnde"  alxtominal  hitndag<^<  or 
vtMwts.    Among  the  best   kitown  and  mucst  suitable  appliances 
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for  the  treatment  of  gastrocnteroptosis  are  the  abdominal  bandnite 
of  (.Ilfnnnl  mid  the  ordinary  silk-ruhbcr  abdominal  handa^*  used 
fur  a  pendulous  abdomen.  The  Intter  posse^es  grent  adaptability 
and  is  ltg;ht  in  weight. 

In  order  to  ascertain  whether  a  bandage  is  indieftted  in  a  given 
ease,  the  so-culled  "belt  sign"  of  Gl^nard  should  be  employed. 
The  phjTiieian.  standing  behind  the  piilieiit,  pa^es  his  arms  on 
either  side  and  pUces  both  hands  on  the  lower  alKlominuI  wall. 
With  the  handH  in  this  position  the  abdoniinul  muss  just  above  the 
pubes  can  Im?  easily  raised.  The  phj-aieian  should  then  suddenly 
remove  his  hands,  pi-mutting  the  nlHloinitial  mass  to  fall;  if  then 
the  patient's  di>tresAinK  symptoms,  relieved  by  the  temporary 
support,  return,  the  indieution  is  positive  for  the  use  of  an  uMomi- 
naJ  bandage  or  support.  Glfiiard  calls  this  phenomenon  "  epreuve 
de  la  sangle"  {Fig.  95).    Should  the  patient  expericnee  no  relief 


Fw.  Bi.— 411tiuirtl'«  ■■  iH'lt  »iKn"  (fiircuvc  do  la  •nncio). 

when  the  abdomen  is  lifted,  and  feel  if  anything  better  when  it  in 
permitted  to  assume  its  old  position,  the  luindage  will  not  gi\'e 
good  results. 

The  j\aron  bandage,'  as  presented  l)efure  the  American  Medieal 
AasoeiAtion  at  I'hihtdelphia.  June,  IS97,  ha»  been  used  by  mv  witli 
suecess  in  seleetwl  eases  (Figs.  Sfi  and  97).  It  has  in  no  way 
been  mixtilied  from  the  form  intruthieed  to  the  profession,  and 
has  prove"!  eminently  satisfartory.  ll  is  supplied  with  a  truss 
which  is  fitteil  m  the  ban^iiige encircling  the  body  below  the  crests 
of  the  ilium  and  above  the  trochanter  (Plate  XXIV),     This  band- 

■  The  IxiiuIbbd  (Ipviani  by  the  Butbor  ia  luinufaclUTcd  by  G.  J.  De  Gnrtno  Co., 
IS  W»(  4Id  Slrrrt.  New  Yoik. 
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Bfp;  exerts  a  pri-ssurt-  iip<iii  the  h>-]>nf;astriuin  fmm  helow  upward, 
riiisinfi;llieiiit<-9tiiit-.  whicli  in  turn  acts  as  a  L-UKhioiifurthvstomikch. 
In  this  way  the  ten.-iion  upon  thr  iitKlomiiml  orKiiiis  is  rclievcil. 
The  Wtuhige  should  !«■  udjuste<l  prujKTly  in  onk-r  to  prevent 
nlippint;  up  at  the  hack,  or  no  hencfit  «ill  be  (ierivecf  from  ita  use 
(I'late  XXV.  Fig.  2).  When  properly  appliiil  it  alfonU  atxloitii- 
nal  siippiirt  and  at  the  sume  linie  h-avcs  the  rihs  and  diaphragm 
free  frmn  nil  iLtiniprf».sii)n  and  the  respiratory  movements  free. 
There  is  no  preasurc  i>vep  the  solar  plexns.  The  wearing:  of  this 
handftge  tenda  to  develop  in  fwtients  u  deep,  broad,  prominent 
lower  chest  and  cpijjastrium,  which  is  the  condition  found  in  well- 
developed  normal  iiiilividtinls  (Plate  XXV.I''i)£.  1). 


Ctu.  Bfi. — Aulhor'ii  ubduiiiiiinl  IwikIhiw. 

This  bandajtc  has  been  found  valuable  in  the  trejitment  of  ulxlom- 
inal  pain  due  to  a  loose  sacro-iliac  joint.  This  pain  Hometimes 
extends  thmiich  to  the  front  of  the  joint,  where  it  is  most  apt 
to  W  mistaken  for  an  affection  of  some  pelvic  organ.  The  exist- 
ence of  this  condition  is,  as  a  rule,  iiulicaled  by  the  fact  that  the 
sfTi-eted  leg  is  slmrtened,  and  that  pain  results  when  the  leji  is 
rotated,  forced  stronnly.or  pulled  outward.  Miwt  of  these  patients 
arc  relievcii  liy  the  appHeution  of  the  bandage. 


Abdominal  Bnndage  in   Position. 


PLATE   XXV 

PIC.  I  FIG.  & 


Abdominal  Bandage 
Properly  Adjusted. 


Abdominal  Bandage  Im- 
propei*ly  Adiusied. 


MKCHANIVAL  THEATMSS'T 


577 


Measurements  for  the  author's  haiida^e  must  be  exact  and  should 
be  taken  with  nil  the  olothiii);  removed  (Fig.  9S).  J,  carry  tape 
around  hips  at  pubis, inches;  K.  earry  tape  around  hips 


Fn.  ST. — Autlior**  abdominat  batidttE^.  iihoiirina  PoMtniclion  in  dotnll. 


^anterior  .iu|>erior  spine  nf  ilium, inches;  L,  carry  tape 

id  abdomen  six  inches  above  pubis, inches;  At,  width  of 

(lelvis  between  the  anterior  sujicrior  spines  of  the  ilium,  with  the 

«bd(nnen  well  cuuipressed, inches. 
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An  applinnce  very  much  in  vo^c  is  an  adhfsi\'«-p1it3t«'  bcndegc, 
by  Hose,  of  Nc*'  York.  It  consists  of  xinc  oxide  molenkin  adlie- 
9\\'e  plaster  one  jartl  ionR  and  eight  inches  wide.  From  this  a 
pattern  is  cut  ■»  sIiokii  in  Vig.  99.  I  am  in  the  habit  of  plnoin); 
the  patient  in  the  Treitdetcnhurs  position  in  order  to  opply  this 
plaster  bantUp^.  All  Imiry  portions  of  tlie  body  covered  by  the 
han<lag«'  shonid  hv  shaved  to  faciUlate  removal,  llic  plaster  should 
nut  include  the  crest  of  the  ilium,  but  should  run  closely  along  and 
above  it.  The  epigastric  region  remains  uncovered  (Kig.  100). 
RIost  patients  fincl  tiiis  banda^^  fairly  comfortable.  Patients  are 
ablr  to  bathe  regiitarly  while  wearing  it.  They  often  learn  to 
nj»pl\  it  pniperly  tticmselvea.  I'nfortunately,  it  is  iniiK)ssible  to 
keep  it  in  place  longer  than  three  or  four  weeks,  owing  to  the  fact 
that  the  plaster  loses  its  adhesiveness. 


Fio.  9S. — Diaeruni.  ahowins  lioM  o(  mcMuimitnita  tor  hmdogo. 

The  removal  of  adhesive  plaster  from  the  skin  of  n  patient  is 
accompanied  by  considerable  pain  and  discomfort.  (Ml  of  winter- 
green  completely  destroys  the  adhesive  elements  in  a  very  short 
time.  It  is  not  nec-es.<»r>'  to  use  more  tlian  a  small  amount  of  the 
oil,  which  is  applie<l  directly  to  the  phister  and  easily  spreads  itself 
throughout  the  atthesive  mnteriftl.  \Vhen  extensive  areas  of  plaster 
are  to  be  removed  the  application  of  an  ointment  of  ndeps  lame 
hydrosus,  with  10  per  rent,  of  nil  of  wintergreen  incorporate<l.  is 
even  more  useful  tluin  the  oil  alone.  A  little  gasoline  in  a  medicine 
dropper  allowed  to  drop  under  the  plaster  so  relaxes  the  adhesive- 
ness that  the  plaster  can  be  easily  removed.  Better  still,  soak  tlie 
plaster  with  gasoline  applied  with  a  piece  of  gauze  or  cotton.  Tlie 
phister  can  be  tlius  easily  loosened  and  removed. 

CoKSKTB,— The  corsets  moat  in  use  arc  those  devised  by  Barden* 
heuer,  Lundnu,  Gnlhint,  and  Fitz.  (iiillant  advocates  the  M-mi- 
opisthotonos  posture  (Fig.  101)  as  the  proper  one  for  the  patient 
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Fra.  99.— PattoTD  for  adhesive  belt.    (Roae.) 


^%//l 


Via.  100— Adhesive-plaster  belt  adjuited.    (Row.) 
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to  ussumc  ill  putting  un  lii»  corset.  A  good  corset  shouM  be  higl 
and  snii^-tittintt  in  the  back,  low  and  loo^e  over  the  epiftai^triiini, 
long  and  cloiic-fitting  ut  the  pubes.  short  behind  and  well  molded 
to  the  iutcnim  from  which  it  takes  support. 

The  corset  1  prescribe  is  an  ordinary  loii^-hip,  straight-front 
corset,  and  may  be  purchased  at  any  iip-to-<iatc  eorsct  ahop. 
Its  main  feature  is  the  fact  that  it  hices  in  front.  When  pr»»perly 
adjusted  it  forms  a  valuable  therapeutic  factor  in  the  treatment 
of  (tastroenteroptosts.  This  is  especially  true  when  the  alxh>men 
13  prominent,  protnidinu  anteriorly  to  the  spines  of  the  ilium. 
The  corset  is  nut  so  beneficial  when  the  nlxlomen  is  flat;  in  sudi 
esses  the  author  applies  his  abdominal  bandage. 


Fmi.  101.— PodUon  for  udjiJotiim  nirwt.     (Oidl&Dt.) 


iiethorl  of  Adjusting  Coritet, — The  corset  slioiild  be  opcne<l  the  full 
length  of  the  strings  before  hooking,  .\fter  the  corset  is  hooked 
in  front  it  should  be  piille<l  down  a-s  far  as  |>ossil)!e  by  grasping 
the  lower  edge  with  one  hand,  the  uiKlerganiient  being  pull€<)  up 
with  the  other.  When  the  lower  edge  of  the  ecjrset  is  Imlf-wny 
o\xr  the  sj-mphysis,  the  garters  shoiit<l  be  fastened  all  an>und, 
and  the  buckles  so  adjusted  as  to  tighten  the  garters.  The  corset 
should  be  laced  froiu  lielow  up  to  the  eighth  eyelet  like  a  shoe, 
thus  gradually  raising  the  displaced  organs.  Now  .start  at  the  top 
and  lace  down  to  the  waist  line,  leaving  the  corset  loose  enough  to 
relieve  pressure  in  the  epigastrium.  The  Iace3  should  be  lie»l  at 
the  waist  line,  when  the  corset  will  Iw  found  to  lie  In  proper  po;^- 
tioii.  This  eorsct  pres-ies  over  the  liy{H>gftstriiim,  so  that  when  it 
is  laced  the  lower  abdomen  has  become  less  prominent  (Plate 
XXVI). 


^ 

PLATE    XXVI 

H 

• 

• 

r«et  Adjusted  Correct 
Side  View. 
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Tregnnncy  has  frequently  had  the  L-ffort  of  so  raising  the  abdomi- 
nal organs  as  to  bring  ubout  rttiivery  in  <'jises  of  (ta-itrnenteroptosis. 
Women  witli  ptosis  who  become  pregnant  have  an  lncrca)ic<l  intra- 
abdominal  pressure,  which  will  varj'  directly  as  the  uterus  increases 
ill  volume.  Pregnancy  produces  a  markttl  uuprw\-emcnt  in  the 
digestive  functions  in  these  cjise.s,  and  there  is  no  ren.-^on  why  this 
improvement  may  not  l»e  made  permanent  tiiruugh  pntper  treat- 
ment. It  becomes  mnrkeilly  apparent  during  the  later  months  of 
pregnaney.  Normal  prepiancy.  then,  does  not  exert  any  bud 
influence  upon  giistroenteroptosis.  If  nfler  delivery  the  viscera 
are  sustaineil  with  a  proiwrly  fittiil  hanilage  for  some  time,  n  con- 
traction of  the  iib<loniiniil  wulls  taltes  place  ami  in  due  time  tlic 
organs  will  eontinue  in  their  proper  position. 

Mediciaftt  TT«4tm»t.^Most  patietit.-'SutTeringfrnm  gastrocnterop- 
tosis  require  iron  in  some  form.  They  cannot  take  it  intemully, 
owing  to  its  irritating  etTect  upon  the  gastric  mucous  membrane. 
This  difficulty  may  be  overcome  by  hypodermic  me<licfttion.  Of 
all  the  iron  preporatioiut,  ferric  citrate  has  been  found  best  for 
h>-podermic  use;  as  a  reconstructive  hemBtiiiic  it  is  probably  the 
best  form  of  the  metal.  Combinecl  with  arsenic,  iron  acts  as  an 
alterative,  and  the  compound  may  he  usetl  in  all  cases  of  cachexia 
anil  in  all  nncniius.  Iron,  ursetnc  and  strychnin  in  the  form  of 
glyceroph OS]) hates  arc  indicated  in  <listurbances  of  a  nervous  nature, 
partiailarly  in  those  neuromuscular  easi-s  where  tliere  is  a  marked 
<lelicienc>'  of  pho^phntes.  The  cacodylale  of  iron  is  particularly 
vHluabie  in  combating  the  graver  forms  of  anemia  which  are  found 
sontetimes  associated  with  gastroenteroptosis.  Owing  to  tJ»e  fact 
that  tWs  preparation  is  well  borne  by  the  kidneys,  it  can  be  pre- 
scribed in  all  vanes  of  anemia  and  kidney  involvement. 

Of  all  methods  of  administeriDg  drugs,  the  iij-podemiio  is  giving 
the  best  results.  The  colloidal  metals  have  a  pronounced  biologic 
irdluence  on  the  body.  The  electro-colloids  of  iron,  silver,  gold, 
copper  an<l  mercury  can  be  given  intravenously.  The  caccidylste 
of  iron  and  the  eaeodylate  of  sodium  have  proved  of  great  value 
when  given  intravenously.  The  Italians  have  done  much  to 
develop  this  mode  of  administering  pharmacoptrial  preparations. 
These  preparations  are  put  up  in  the  form  of  aseptic  solutions  in 
heniketicully  sejiled  glass  ampoules.'  Their  metlifKl  of  adminis- 
tration is  as  follows:  'Ilie  stem  of  the  ampoule  in  which  the  dose 
is  contained  is  broken  off.  and  the  dose  drawn  up  into  the  syringe 
under  aseptic  conditions.  The  injections  are  made  deep  into  the 
gluteal  region;  tliey  should  be  i^vcn  intramusnilnrly.  Iron  eaeo- 
dylate may  Ije  safely  given  intravenously.  'J'hc  following  combina- 
tioDS  eait  be  used : 

■  By  Mollciil  A  Company,  al  Plor«no».  Italy:  imparted  hr  L.  A.  Soltaor,  «j 
DMrell.  Mi«h. 
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Iron  cacodylate 0|03 

Iron  citrate  (green) 0|0S 

Sodium  tkreenate OIOOI 

Iron  citrate  (green) 0|0S 

Iron  citrate  (green) 0105 

Strychnin  sulphate 0  001 


Iron  citrate  (green) 0 

Sodium  arsenate 0 

Strychnin  sulphate 0 

Iron  citrate  (green) 0 

Sodium  glycerophoapbate 0 

Sodium  arsenate 0 

Iron  citrate  (green) 0 

Sodium  glycerophoephate - ....  0 

Strychnin  Bulphate 0 

Iron  citrate 0 

Sodium  glycerophosphate 0 

Sodium  methylaTBenate 0 

Strychnin  sulphate 0 

Iron  citrate 0 

Sodium  glycerophosphate 0 

Sodium  metbylareenate 0 

Strychnin  sulphate 0 

Iron  citrate 0 

Sodium  elyceropbosphate 0 

Sodium  metbylareenate 0 

Sodium  formate 0 

Strychnin  sulphate 0 


05 

001 

0005 

06 
05 
001 

05 
05 
001 

05 
20 
10 
001 

10 
60 
10 
001 

05 
20 
10 
IS 
001 


Liquid  petrolatum  (purified  mineral  oil)  is  indicated  when 
desire  to  lubricate  the  whole  gastro-intestinal  tract  to  fadli 
the  passage  of  its  contents.  The  feces  are  softened  and  under 
microscope  are  found  to  contain  minute  globules  of  the  oil. 
heavy  an  oil  should  not  be  used,  for  this  fails  to  permeate  the  I 
material,  a  desideratum  as  important  as  the  lubrication  of 
intestinal  wall.  The  oil  is  not  absorbed  from  the  alimentary  ti 
and  even  in  large  doses  has  no  poisonous  eifect.  It  is  us^ul 
only  as  a  lubricant,  but  also  as  a  means  of  healing  superficial  les 
of  the  mucous  membrane.  It  may  be  given  for  any  irritatio 
the  mucous  membrane  of  the  gastro-intestinai  tract  with  absc 
safety.  The  oil  inhibits  bacterial  growth.  In  tablespoonful  d 
three  times  daily  it  acts  as  a  mild  laxative  (see  page  664). 

Improvement  in  the  appetite  sometimes  follows  the  adm 
tration  of  a  stomachic.  Where  atony  is  present  the  medit 
agents  appropriate  for  that  condition  may  be  given  (see  Cha 
XXIV). 

Mineral  waters,  when  they  seem  to  be  indicated,  should 
prescribed  tentatively  according  to  the  principles  g^ven  for 
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"**aDent  of  atony.    In  cases  where  there  is  much  distress,  mineral 

**'ers  are  contra-indicated. 
^Qriletl  Ttoatmant.— Operative  measures  have  been  employed 

"'"  tbe  relief  of  severe  symptoms  incident  to  gastroenteroptosis 
'^  marked  degree.  One  of  theae  is  the  fixation  of  the  stomach 
H>  the  parietal  peritoneum  by  the  shortening  of  the  ligaments 
Cs&stTDpecy).  llie  operation  for  nephropexy  also  has  been  em- 
ployed. The  lesser  omentum  of  the  stomat^  has  been  attached 
to  the  anterior  abdominal  wall.  The  fascise  of  the  gastric  muscles 
Uve  been  resected  and  sutured.  The  colon,  hepatic  and  splenic 
lexures  have  been  attached  to  the  anterior  abdominal  waU.  A 
lammock  has  been  made  of  the  great  omentum  for  the  suspension 
oi  the  stomach.  Surgical  plication  of  the  gastrohepatic  and  gas- 
trophrenic ligaments  with  three  rows  of  sutures  has  been  done. 
Tlie  recti  muscles  have  been  so  united  with  kangaroo-tendon  sutures 
as  to  cause  overlapping.  Many  oth^  original  surgical  measures 
We  been  employed.  The  results  obtained  by  these  operations 
have  not,  however,  been  encouraging;  and  since  surgical  interven- 
tkm  has  proved  ineffectual  in  the  treatment  of  gastroenteroptosis, 

pstnenterologists  have  practically  ceased  to  advise  it.    Better 

Kports  on  the  surgical  relief  of  chronic  intestinal  stasis  by  the 
I   imov&l  of  pericolic  membranes,  bands,  kinks,  etc.,  have  been 

nude.    (See  Chapter  XXXIX.) 


CHAPTER  XXXI. 

mSEASKS  OF  lliE  UVKR. 

Hrpatitis;  AnscKss;  Yellow  Atroi-iiy;  Febhilis  Ictekusj 
Hyi'kuI'UIia;  CmniKisis;  Atk<iI'Iiy;  Sypiiti.i»;  TfiiKiici;ij(Wi8J 
Nkopl.\sms;  Paii.*site8;  Fatty  Liver;  NEuiiAUiiA.  ' 

ACUTE  AFFECTIONS  OF  THE  UVER, 

AcQte  Inflammatioii  of  the  Liver.— The  quc-sttun  whethvr  ttiere 
is  a  pure  furm  uf  primitry  iK-pntiu  iiitlninmatkin  is  not  PAsily 
dccidcd,  because  in  every  raac  of  inflamed  liver  thiTc  is  a  possi- 
liility  of  its  liHving  bwii  t-mised  \}y  siime  other  liepatif  ftfTe<-tioii 
accompanied  by  inflammatory  manifestations.  Cases  of  apparent 
primary  hepatitis  ooc-ur  mostly  in  the  tropics,  notably  follrtwing 
nialflria  and  dysentery,  but  also  after  exposure,  dietary  errors,  or 
abn.'^  of  (ilcoliol.  Artording  to  the  general  rlesLTiption,  it  nuiiii- 
fcsta  itself  without  premonitory  signs,  with  rbill.  hich  fever,  and 
pain,  and  disuppears  when  the  patients  eonform  to  a  tdrrecl  mode 
of  living.  There  may,  however,  he  relapses.  The  etiologj-  of 
these  manifestations  is  not  established,  but  intestinal  toxemia  or 
infection  should  he  eonsidered.  Possibly'  hjpcremia  of  the  liver, 
common  in  the  tropics  as  a  result  of  dietetic  errors  und  exeesses, 
supplies  a  grnimdwork  for  acute  inflammations. 

In  northern  coutitries  )ic|Hitic  inflammation  is  eharaeteriKed  l)y 
a  more  or  le_>is  pronounced  swelling  of  the  liver,  pain,  tension  und 
pressure  in  that  orniin.  sometimes  by  a  sliitlit  rise  in  tempi-rature, 
and  sometimes  icterus;  but  all  these  manifestations  recede  in  u 
short  time.  As  already  stated,  it  is  diflicult  to  <lecide  whether  the 
infiammutory  state  of  the  liver  which  they  express  is  or  is  not 
."iecdiidary  to  some  other  Iiepatic  rlusorder. 

Treatment. — The  treatment  consists  of  rest  in  bed,  abstinence 
from  alcohol  and  all  injuriou.^  artick-:^  of  <liet,  and  the  use  of  liRht. 
non-irrituting  foods.  In  the  first  stage  of  the  illness  mild  laxatives 
are  in  order,  such  as  calomel  0.03  Gm.  (J  Kruiri)  one  or  two  doses, 
then  rhubarb,  cascora,  senna,  etc.  After  a  ciuv  has  been  vfTectcd 
alcohol  should  be  avoided  for  a  looK  time,  and  the  diet  should 
continue  bland  until  all  danger  of  relapse  is  past.  Should  there 
be  frequent  relajises,  a  chauKe  of  climate  is  desirable. 

Abscess  of  the  Uver. — Suppurative  hepatitis  is  cither  primary  or 
secondary.  Primary  abscess  of  the  liver  is  usually  of  traumatic 
orij^in,  ow-urring  after  contusions  or  direct  lujuries  from  slabs  or 
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shots.  Secondary  abscess  is  due  to  invasion  u(  the  liver  I>y  buetcria 
urid  iMtriisitL-s  from  otber  parts  of  the  body.  Septie  proi«3.*ea  are 
of  first  importance,  the  infectious  material  spreiiding  to  the  liver 
in  the  form  of  emboli,  especially  in  cases  of  ulcerous  endocarditis. 
Other  sources  of  infection  are  ulceration  and  panRTcne  of  the  lungs, 
bronchieciasis,  putrid  broiichiti's,  all  kinds  of  ulwrs  and  iiliHcesses 
occurring  from  birth  to  old  age,  especially  appendicitis,  salpingitis, 
suppimttive  inflammation  of  the  gall  bladder  and  biliary  ducts, 
and  finally,  in  the  tropics,  dysentery,  in  which  the  Endameba-  coli 
tiiigratc  into  the  liver.  Although  the  possibilities  of  the  iKX'ur- 
renee  of  liver  abscess  are  almost  unlimited,  it  dc\'elops  compara- 
tively rarely  in  the  temperate  xones.  both  sexes  being  atfcctcd  in 
about  the  same  proportion.  In  the  tropics,  however,  males  arc 
uftener  attacked.  evi4lently  as  a  result  ()[  the  abuse  tif  alcohol  and 
immndi-rate  eating  and  drinking. 

Aecorduig  to  the  size  an<l  number  of  the  abscesses,  the  liver  is 
more  or  less  enlarged,  either  the  whole  organ  or  only  one  of  the 
lobes  being  involved.  When  the  abseesses  contain  large  quantitie:^ 
of  pu.-*  thej'  often  push  out  the  overlying  skin,  forming  palpable 
protulwrances,  while  ^ui>erticial  abscesses  which  arc  not  subjected 
to  high  pus  pres.™re  form  fluctuating  sacs.  The  tropical  abscess 
has  a  preiliiecttun  for  the  right  lube  and  is  usually  solitary.  The 
pus  is  either  of  a  creamy  consistency,  or  more  serous,  bUiar>'  or 
bloody,  of  chocolate  color,  often  of  putrid  odor,  and  may  contain 
numerous  tissue  threads;  at  times  it  contains  small  gallstones, 
llie  abscesses  are  mostly  encapsulated  in  connective  tissue,  which 
is  apt  to  become  hard  and  thick,  lined  with  a  villous  stratum  of 
changcfl  hepatic  tissue,  pus  and  bacteria.  Tlic  neighlwring  hepatic 
cells  show  fatty  degeneration,  occasionally  gangrene  and  necrosis, 
with  throml)osis  and  thrombophlebitis  of  the  hepatic  veins.  The 
suppurative  inflammation  frequently  spreads  beyond  the  liver, 
causing  adhesions  and  cnca|)suluted  abseesses  which  may  be  std^ 
phrenic  or  located  in  the  pleura  or  the  lung,  i'erforation  into  the 
abdominal  cavity,  stomach,  intestine  or  the  larger  vessels  occurs 
less  often.  Neverlhelcs'*,  perforation  into  the  renal  pelvis,  esopha- 
gus and  pericardium  have  been  reported.  Kveii  descending 
abscesses  along  the  ligamentum  teres,  witli  perforation  of  the 
abscess  at  the  umbilicus,  may  oeetir. 

Symptoms.  Most  secondary  abscesses  show  but  in<iiJTcrent 
sympt^ims.  or  none  at  ail,  and  are  usually  completely  concealed  by 
the  underlying  affection.  Thej"  are  often  not  discovered  until 
the  causi-  (ap))endicitis)  has  run  its  course,  A  symptom  of  abscess 
is  high  temixrature  of  a  remittent  or  intermittent  character, 
complicated  by  chills.  Considerable  night-swents  are  not  infre- 
quent. On  the  other  ham),  fever  may  be  entirely  absent  in  many 
cases,  e»|K'eialIy  in  the  later  stages.  Cluitiges  in  the  shape  of  tJte 
liver  may  clinically  be  observed  by  inspection  and  palpation, 
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Laccx>rdin);  to  the  size  and  mimbcr  of  Uic  ahsopssps.     \Mien  the  latter 

"iw  frwh,  there  is  jmhi,  both  spontjineoualy  and  upon  pressure;  the 

pains  may  radiate  toward  the  back,  right  shoulder  and  right  upper 

anil.    The  skin  genernlly  has  a  sallow  color.    There  is  cuusidcrable 

cmafrttttion.      The  spleen  la  uftcii  eiilarRed  and  the  diKestion  cU»- 

tiirlx^l.     rrohiliii  mid  nrohiliiiojtt-n  liave  Keen  fimnd  in  the  urine. 

Involvement  of  the  lungs  and  pleura  or  reflex  irritation  of  the 

phrenic  nerve  may  cause  coi)»derftble  paroxysms  of  coughing. 

High  position  of  the  diaphragm  may  give  rise  to  dyspnea.    The 

diagnosis  is  innde,  if  powihic,  by  te^t  punrinrir.    The  dilT«n:iitial 

|jdiaguo«!)  between  cmpycnui  of  the  pleura,  subphrrnie  abscess,  and 

■livCT  abscess,  oan  usually  Ix:  correctly  uiade.  especially  with  the 

aid  of  tJie  Uoentgcn  ray,  if  all  the  existing  possibilities  are  duly 

taken  into  consideratinn. 

With  the  patient  in  a  semiprone  jMwition,  traction  on  the  umhili- 
cns  in  the  dirortinn  nf  the  pubi^  will  often  elicit  pain  in  the  region 
of  the  liver.  This  referred  pain  Is  pre^nt  in  cases  of  cholecystitis, 
hepatic  abscess,  and  otlier  diseased  conditions  of  the  liver. 

Spontaneous  resolution,  or  siMintaiieous  perforation  of  the  pus 
outu'iird,  followed  l>y  a  cure,  is  always  exceptional.  The  disease 
runs  a  fatal  course  unless  the  pus  can  be  evacuated, 

Treatment. — The  only  rational  therapy  is  surgical.  When  the 
presence  of  an  abscess  has  been  cstablishetl  by  puncture,  a  broad 
incision  is  made  at  the  point  of  ptnicture.  If,  in  the  absence  of 
pus  after  a  test  pinicture,  tliere  arc  other  symptoms  pointing  to 
the  probability  of  an  ubscess,  the  latter  may  sometimes  be  found 
by  palpation  and  opened  after  laparotomy  or  costal  resection.  The 
abscess  cavity  should  be  irrigated  with  saline  solution. 

If  the  abscess  cannot  be  located  by  puncture,  internal  treat- 
ment is  in  order.  The  latter  can,  of  course,  be  symptomatic  only. 
Pain  and  swellinR  of  the  Hver  are  relieved  by  cold  compresses,  ice 
or  leeches  applied  to  the  hci)atie  region.  The  intestinal  function  ia 
incited  by  mild  laxatives  and  bitters.  The  diet  should  be  light, 
j>n!iiy,  thud  and  non-irritating,  but  withal  nutritious  and  con- 
centrateil,  in  order  to  ]»rovide  for  maintenance  of  the  atreiiRtli 
necessary  for  the  o|KTation  whicli  may  have  to  follow  later.  1  )ysen- 
tery,  if  present,  should  be  carefully  treated  (see  Chapter  XLIU), 
'I'ropical  i)uticnts  had  U^st  lie  sent  home. 

Knietin  hydnx-hlorid  has  proved  curative  in  amebic  abscess  of 
the  liver,  inJLX^Ied  after  withdrawal  by  trocar  of  the  pus,  and  later 
Huheutaneonsly  (see  page  7'£i). 

Acute  Tellov  Atropby  ol  tbe  Liver. — Acute  parenchymatous 
hepatitis,  or  icterus  (irravis,  is  rel8ti%ely  rare  and  occurs  after  infec- 
tious diseases,  typhoiil,  rcciurcnt  fever.  erysi|H'lfls.  diphtheria,  in  the 
early  stages  of  sj-phili-s,  and  particularly  during  prcgnancj-  and  the 
puerperium.  Accordingly,  the  female  sex  is  ofteiier  attac^ked  than 
the  male.    The  early  sjinptom-s  are  hardly  noted — slight  dyspepjaa 
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and  ft  lifQe  JAundtre;  but  after  thi-M-  hnvc  perrtisttnl  for  mic  or  two 
wocka  die  cue  sutldcnly  asHutucs  a  serious  form,  witli  vomitini", 
CTUctatinns,  nausea,  and  pain  in  the  back  and  in  the  hepatic  region. 
The  piitifMit  b<K.'oini-s  listlra!;  and  a  prey  to  hallucjimtions  and 
delirium,  with  liiorea-iinK  icterus  of  the  gravest  form,  death  result- 
ing ill  ft  fi'w  dnj's.  During  tliis  time  tlie  liver  decreases  in  volume, 
and  the  liepaiie  dulnesn  may  sometimes  (though  not  always) 
completely  disappear,  while  the  spleen  becomes  enlarged.  There 
is  considerable  rise  in  temperature  toward  the  eiul.  Sometime-* 
there  arc  cutaneous  hcniurrhagrs  and  epistaxis.  The  quantity  of 
urine  U  t«n«iderably  detreaseti,  and,  a.side  from  biliary  pigment, 
albumin  and  casts,  the  urine  contains  the  aiuinoacids  Iciicin  and 
tyrosin.  which  are  c-haracteristic  of  the  disease;  also  sareolaetic 
acid,  oxyhyilrocyiinic  aci<l,  and  iieploid  bodies.  I^ucin  and  tjTosin 
have  also  been  found  in  the  gall  bladder.  At  autopsy  the  liver 
Is  fotuid  to  be  shrunk  to  one-half  of  its  size  or  less,  the  left  lobe 
being  more  involved  than  the  right;  the  whole  organ  shows  a  dirty 
rethli^-ycllow  discoloration ;  its  surface  is  often  spotted,  brownish- 
red  and  gray  areas  alternating  with  yellow  iiikI  greenish-jellow. 
The  out  surface  is  also  discolored,  the  yellow  parts  Imng  more 
prominent  than  the  red,  I'nder  the  microscope  extensive  degenera- 
tion of  the  hepatic  cells  is  seen,  together  with  a  small-celled  inter- 
stitial proliferation.  I«uein  and  t}Tosin  may  be  found  in  the 
interior  of  the  hepati<;  and  i>ortal  veins. 

This  is  a  jtritnary  neiite  affection  of  the  liver,  possibly  iluc  to 
a  kinti  of  toxemia  from  the  intestine  through  the  portal  vein. 
Specific  microorganisms  have  not  been  found.  The  affection  ter- 
minates fatally,  the  number  of  reported  ajiparently  spontaneous 
cures  being  exceedingly  few. 

Trsatment. — The  treatment  can  only  be  symptomatic,  cotnust- 
ing  of  ice  and  morphin  for  vomiting  and  pain,  ice-bags  and  cold 
compresses  applied  to  the  liver  and  head.  The  vitality  of  the 
patient  shoiilil  be  kept  up  by  light  nutrition,  so  far  as  possible. 

Pebrilis  Icterus.— This  aeute  febrile  jaundice  is  called  "Weil's 
diwa.H'"  bcnuise  it  was  fir!*t  described  by  Weil  in  Ifttjll.  It  usu- 
ally occurs  in  young  men.  commencing  with  chills,  high  fever, 
anorexia,  thirst,  and  vomiting.  The  tem)>erature  falls  lietween 
the  third  and  the  fifth  day.  then  risi-s.  and  again  lyticidly  detrlines 
to  the  mitldle  of  (he  second  week.  Jaundice  usually  occurs  during 
the  first  days  or  when  the  fever  declines;  sometimes.  howc\er,  the 
feces  are  no!  discolored  and  the  urine  is  free  from  bilirubin,  sug- 
gesting hemolytic  icterus.  The  rc\er  is  accompanied  by  paiuful 
swelling  of  the  liver,  enlargement  of  the  sjileen,  acute  nephritis, 
muscular  pain,  e^jwcially  in  the  chIvcs.  dysiicptic  symi»toms.  and 
manifestations  of  excitation.  Kxantheinata,  heri'es,  hemorrhaj^ 
into  the  mucous  membranes  and  retinal  hemorrhages  havx  also 
been  obsiTvcd.    The  atTection  asually  takes  a  favorable  course. 
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Till*  few  cases  whu-)>  Iinvt-  coirid  t«  uutupis>'  Iwve  lint  shown  any 
characteristic  hepatic  chanjtes. 

A  siHTcifif  cttiiso  (if  the  disease  1^  now  xuiipiised  to  he  a  plicate 
,  spirochete  d'hleiibuth  and  I-'rommc)  which  docs  not  coil  in  regular 
lepirals.    'rhi.'«  piirasitc  sliows  KwellinfC-s  and  luxltdes  «nd  is  called 
Sispircvlidn  nndiifu.    Japanese  investigators  have  iniKridatcd  giiiiieu- 
'pi(p*  with  tile  hliiiid  of  patients  wutTeriiin  from  iiifectiuns  hemor- 
rhagic  jaundice  PcseinblinK  Weil's  diseiise  and  thus  trun^imittm]  tin.- 
di»eut^-   with    wll    its   eh»™(ieri»tic   symptom-*.    They   then   dis- 
covered, in  the  hlotwl  of  the  animals  as  well  as  in  tliat  of  the  hiiinun 
Ijulients,  a  micnwrgantsin  which  they  il<-~.i^nnted  SfHrtubi'tn  irler- 
hemurrlingifF.    This  ori;anisrii  has  hcen  demonstrateii  to  be  the  «iiise 
(rf  Weil's  disease.    It  is  now  helieved  that  the  strains  of  tliese  spiro- 
chetes arc  iilcntical.    The  spin>chctcH  an-  found  constantly  in  the 
blond.     Spirochetal   jnnndiee   1ms  shown  a  mortality  of   10  per 
cent,  on  both  the  eastern  and  western  coasts.    The  urganisins  are 
extremely  motile  and  ran  i>enetriite  tlie  unhroken  skin.     Nopichi 
[  has  found  tlieui  ui  wild  mts  in  New  York  City.    Tlie  disi'iise  is  3U(>- 
Lposed  to  he  spread  by  rats.    In  many  eases,  apparently,  the  ictenjs 
■  flM  followed  ingestion  of  decom)K»sed  fofxl.  especiiilly  meat;  but 
toxemia  also  ma>'  he  responsible. 

TreAUM&t. — Tlie  treatment  consists  in  the  injection  of  serum 
taken  from  a  convalescent  horste.  Good  results  have  followed 
tills  therapy.  The  fever  is  treated  with  antipyretics  (quinin,  pjTa- 
midon) ;  the  dj'speptic  manifestations  are  relieved  by  mild  laxatives, 
the  nianifestations  of  collnpsi'  by  analeptics,  and  the  nervous 
excitement  by  narcotics.  :\inonR  the  latter  may  be  recommcndwi 
subcutaneous  injections  of  morphin-scopohimin  (seopolamtn  hydro- 
hromid  tKlKHLI,  morphm  0.01);  also  2  or  H  grams  (gr.  xx.t-xlv)  of 
chliiriil  liydnite  per  rectum.  Te])id  baths,  tcradimlly  cooled  down, 
are  advisable.  In  some  cases  the  intravenous  injection  of  arsphcmi- 
mine  or  neuarsphenamiiic  is  of  great  benefit  (sec  page  5:t-l). 

CHRONIC  AFTECnONS  OF  THE  LIVER. 

Active  Hyperemia.— 'i'his  hyperemia  is  due  to  an  excessive  supply 
of  arterial  bkxid,  caused  by  persistent  dietary  errors  (too  abundant 
Rtid  too  frequent  meaJs);  alcoholism;  overindulgence  in  coffee, 
spices  and  meat;  infectious  diseases  (malarial,  typhoid  or  yellow 
fever);  climatic  injuries  (tropical  <-!imate);  menstrual  irregxilari- 
ties;  trauma  in  the  hepatic  region;  or  biliary  colic.  All  these 
may  cause  acute  and  chronic  hyperemia.  The  liver  is  enhirged, 
a  condition  which  Is  particularly  characteristic  when  the  cnlarge- 
nwnt  is  subject  to  fre<iueut  changes  or  to  complete  temjKirary  dis- 
appearance. At  the  same  time  the  organ  is  sensitive  to  |>ressurc. 
even  pressure  of  tlie  chilhing.  The  jMiin  is  occasioned  by  pulling 
and  pre.<isure  on  the  hepatic  capsule,  which  contaius  numerous 
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sensory  nerves.  There  is  a  sensation  of  heaviness  in  the  Rastrip 
aiwl  htpHtic  repons;  thr  (idticnts  fci-l  &  »i)l>jwtivc  di.slurbniRT«f 
diftestion,  though  the  digestive  nrRaiiH  are  intact;  they  feel  vwy 
iior^'ous  and  irritable,  which  is  accounted  for  hj-  tho  iicrsistent 
recurrence  of  the  taiiaative  noxiouA  factors  and  consequent  hj'per- 
cniic  coiHitiim, 

Diagnosis. — The  diagnosis  of  active  h>'pcrcmia  is  not  always  easy 
and  can  otdy  be  verified  by  continiWHl  obsrrvatioii.  The  h,vpcremia 
niay  he  the  first  sign  of  a  bei;inninK  grave  hepatic  affection.  On 
percussion  the  lower  edjie  of  the  liver  is  extn-mely  piiinful. 

Treatment. — In  the  fir^t  place  the  caiLsative  factors  iire  to  be 
elimiiiiited — which  means,  primarily,  restriction  in  the  quuntity 
and  quality  of  food.  Only  small  portions  of  meat,  preferably  very 
tender  and  soft,  should  be  allowed.  A  hictovegetablc  diet,  con- 
asting  of  milk,  farinawous  fiKxi,  hiittermilk,  yoghurt,  green  vege- 
tables, le^nies,  fruit,  and  tea.  is  likewise  in  onler;  while  heavy, 
very  fat  meats,  smoked  and  pickleil  meats,  alcohol  and  strong 
condiments  are  excluded.  I'he  intesiuial  function  i«  to  be  gently 
exrited  by  the  vegetable  bitters  or  alkaline  mineral  waters,  or 
mild  vegetable  laxatives.  In  chroiuc  conditions  a  stay  at  West 
Baden,  Saratoga,  Kissingcn.  Carlsbad.  Hetrich  or  Vichy  is  to  be 
consirlered,  always  providtnl  the  patient  is  willing  to  adapt  his 
entire  way  of  living  to  the  requirements  of  the  cure.  IxK-al  pains 
are  relieved  by  «)hl  compres.ses,  ici-bag»,  dry  cupping,  or  deferent 
plasters. 

Passive  Hyperemia.— Congestion  of  the  liver  is  met  with  in 
all  aH'ectioiiji  which  impeile  the  flow  of  tlie  venous  blood  toward 
the  heart.  This,  therefore,  includes  all  valvular  irn>gularities  and 
other  iltsorders  of  the  heart  «iid  large  vessels  whicli  lead  to  cardiac 
weakness,  Again,  all  atTections  of  the  lungs  or  other  peetoral 
oi^ans,  i-speciallj  also  kyphosis  and  scoliosis,  lead  to  engorgement 
of  the  liver.  In  these  eonditions  the  liver  is  hypttrtrophietl.  dark 
blue  to  red  in  coh>r,  and  of  hard  con.si.stency.  The  lobular 'centers 
in  the  transverse  section  are  more  vividly  reil  than  the  periphery, 
which  actNiunl.s  for  (he  diaracteristic  apj>enrance  of  the  cut  surface 
designated  as  nutmeg  liver.  In  persistnit  engorgement,  purls  of 
the  liver  undergo  atrophic  obliteration,  enn.sing  proliferation  of 
the  intralobular  connective  tis-iue.  which  means  shrinking  of  certain 
parts  of  the  liver,  while  other  parts  will  oirre^pondingly  prolmde. 
This  causes  the  liver  to  iiecome  hanier  ami  smaller.  The  surfac« 
\»  more  granulated,  showing  a  certain  similarity  to  t-irrhftsis  and 
constituting  the  atrophic  nutmeg  liver. 

Symptoms.— The  hepatic  congestion  is  accompanied  by  a  feeling 
of  pressure  and  pain  in  the  affecte<l  region,  rsually,  however, 
these  symptoms  arc  lew  pronounceit  than  lliose  wliich  are  caused 
by  the  underlying  affection.  The  diagiit>sis  is  established  by 
inspection,  palpation,  and  percussion. 
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Tnfttment.^ — Thi;  treatment  is  Wireoted  to  tlie  iinderlying  affec- 
tion.  So  far  as  the  liver  is  conccrnwJ,  linht  and  not  ahtitidaiit 
nutrition,  attt'iilion  to  the  fe^iil  evaoiatioti,  iind  avoidance  of  tiie 
injurious  inRnences  inentionnl  in  the  tnratmcnt  ()f  active  hj-pcr- 

lemia.  OK  of  importance. 

'  Atrophic  CiiTbosls.— Chronic  interstitial  hepatitis,  or  atrophic 
cirrliwi^.  is  a  di«-ii«-  of  the  liver  with  nmrkeil  increjise  of  the  eoii- 
nectivc  tissue,  which  aftemard  contracts,  prtKlucing  atrophy  and 
de^neriitioii  unil  giving  the  organ  u  granular,  yellow  appearance 
(granular  atrophy)  due  to  the  coloring  of  the  acini  by  the  biliary 
pigments. 

Etiology. —Atrophic  cirrhosis,  known  as  Laennee's  disease,  may 
be  due  to  any  one  of  a  niunber  of  causes.  Although  there  is  no 
doubt  that  the  rdlc  of  alcohol  as  a  causative  factor  lias  been  over- 
e8timHte<l.  tlie  fact  remains  that  a  large  proportion  of  coses  urc 
to  be  attrilmtcd  to  the  abuse  of  alcohol.  Many  authors  assume  an 
enrliigi.'n<ius  development  of  hepatic  cirrhosis.  'I'lie  endogenous 
theory,  if  aci^pted,  accounts  for  pancreatic  cirrhosis  and  similar 
injuries  to  other  organs  (as  the  spleen),  as  well  as  for  hepatic 
cirrhosis.  It  is  also  assumed  that  toxins  from  chronic  gastric  and 
intestinal  catarrh  are  conducted  to  the  liver  llinmgli  the  portal 
vein,  there  cansing  the  characteristic  changes  of  the  periportal  tissue. 
Alcohol  thus  comes  in  for  a  share  of  the  blame  on  the  ground  that 
its  use,  or  abuse,  favors  the  development  of  gastric  and  intestinal 
catarrh.  It  has  been  experimentally  demonstrati^,  though  not 
in  humnn  p.itlioIogy,  that  lead,  organic  acids  and  other  substances 
may  prtxluce  cirrhosis.  Nor  Is  there  any  doubt  that  infectious 
diseases  predispose  to  cirrliosia,  as  has  been  observed  in  syphilis, 
tuberculosis,  and  malaria.  As  a  matter  of  fact  any  disorder  capable 
of  setting  up  acute  hepatitis  can  lead  to  cirrhoMS,  becau.se  hepatitis 
may  cau.se  cirrhosis — for  instance,  after  scarlet  fever.  Japanese 
authors  have  reported  that  hepatic  cirrhosis  has  occurred  after 
infection  with  Schistosoma  japonica,  an  intestinal  parasite,  prob- 
ably by  direct  mechanical  irritation  of  llie  hepatic  tissue.  f>o  far 
as  the  great  majoritj-  of  cases  of  atropine  cirrhosis  of  the  liver 
are  concemeil.  it  must  be  assumed  in  a  general  way  that  they  are 
caused  by  a  toxin  introduced  by  the  portal  vein.  It  has  !>ecn 
reported  that  iitropliic  cirrhosis  has  occurreil  in  gout  and  diabetes. 
Individuals  between  the  ages  of  forty  and  sixty  are  the  most  fre- 
quent victims,  while  in  the  verj-  old  and  the  very  young  the  affec- 
tion has  been  found  but  rarely, 

FatholoEy.— The  pathologic  changes  of  the  liver  in  cirrhosis  are 
charactcristir.  As  a  ndc  the  shape  of  the  organ  is  unaltered, 
but  it  is  frequently  so  shrunken  in  size  as  to  have  lost  half  its 
weight.  Its  surface  is  covered  with  small  cvcrescenees,  fri>ni  pin- 
head  to  pea  si/.c.  a  smooth  surfate  being  the  exception.  The 
hepatic  capsule  is  often  cloudy  and  thickened  in  places  by  eallosi- 
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ies.  The  Wvct  stib^tnnce  is  very  hnrti,  so  hard  that  it  t^n  only 
with  difficulty  be  cut.  In  most  cases  the  left  lube  is  more  involved 
than  tlie  riglit.  The  cut  surface  exposes  tlie  proliferated  connec- 
tive tissue  in  the  shape  of  a  whitish,  reddish  or  gray  net,  the  meshes 
of  which  contain  what  has  been  preserved  of  the  hepatic  peren- 
chynw.  Microscopically,  these  coarse  anatomic  changes  are  seen 
to  liave  been  ciiused  by  a  mtlier  advanced  dejcree  of  proliferation 
of  the  interlobular  connective  tissue.  The  latter,  widrclitiK  the 
lobes,  sends  out  solitary  strands  between  the  various  acini.  The 
development  of  the  connective  tissue,  however,  is  always  inter- 
lobular. Tlie  liver  cells,  which  exhibit  cloudy  swelling  and  fulty 
ilfgeneration,  Rfadually  perish  in  the  zone  of  contact  with  the 
connective  tissue.  There  are  inBammatory  changes  of  the  blood- 
vessels in  the  form  of  periphlebitis  or  phlebitis  with  partial  oblitera- 
tion of  tlie  veins.  Parts  of  the  connecti\'e  tissue,  too,  show  snuill- 
celled  infiltration.  At  the  same  time  neoplasms  of  the  hepatic 
tissue  and  particularly  of  tlie  biliary  capillaries  are  occasionally 
found. 

Symptomi. — ^The  early  symptoms  of  hepatic  cirrhosis  are  dys- 
pc(iti<'.  with  eructations,  consti])ation  or  diarrhea,  and  a  sensation 
of  wcaknirvs.  \t.  these  symptoms  increu^-,  the  fact;  becomes  sallow 
and  the  sclene  painful  and  discolored.  These  symptoms  may 
persist  for  years,  in  varying  intensity,  before  the  unmistakably 
characteristic  manifestations  of  <nrrhosis  appear.  (Gradually, 
changes  in  tlic  li\'er  itself  become  apparent— enlargement  fol- 
lowed by  shrinking,  or  conspicuous  hardness.  I'liless  the  abdom- 
inal walls  arc  \ery  thick,  niievenncss  of  the  hepatic  surface  can  be 
discovered  by  palpation.  In  most  ca.ses  there  is  little  or  no  sen- 
sitiveness to  iiressiire.  It  is  only  with  the  onset  of  inflammation 
of  the  hepatic  capsule  that  any  marke<l  dcRree  of  ])ain  is  experi- 
enced. In  a  i-oiisidcrable  nuinlx-r,  but  by  no  means  all  coses, 
there  is  gradual  enlargement  of  the  spleen;  it  is  probable  that  tliis 
splenic  hypertrophy  is  due  to  the  same  toxins  that  affect  the  liver; 
in  most  cases  there  are  no  characterisiic  changeji  in  the  slructtire  of 
the  spleen.  Jaun<licc  occurs  in  some  coses,  but  not  often.  The 
discoloration  of  the  skin,  referred  to  above,  is,  however,  character- 
istic. The  fiirs  arc  colored  accordingly.  Defecation  is  often 
irregular,  diarrhea  alternating  with  con-ttipation  in  the  presence 
of  proiioiuK-eil  nietoorisni.  One  of  the  ehuracteristic  symptoms 
is  alxlominal  ascites,  which  develops  pari  pa^eit  with  the  hindrance 
to  the  jiortal  circulation  caused  by  connective-tissue  jjrotifcration 
and  shrinking  of  the  hepatic  lohe.s.  But  portal  stasis  is  surely 
not  always  the  cause  oF  ascites;  it  is  probable  that  chronic  inflam- 
matory changes  in  the  hei>atic  capsule  and  the  peritoneum,  together 
with  contraction  of  the  nicscnlery,  favor  its  occiirrence.  In  the 
initial  stage  of  ascites  the  swelling  abdomen,  pushing  ui>ward  on 
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the  well-tilled  stumuch,  causrs  i-Icviition  of  the  diapbraf^,  db- 
pimrement  of  the  hpart,  and  rompressioii  of  the  hiriRs.  The  n-scitic 
fluid  i»  usiiiilly  lun))id  Hiid  yellowish,  nnd  its  s^ieeific  ^avity  ftoeii 
up  to  1015;  the  albuminous  content  aninuiit;:<  to  <l.5  tn  2  ymx  cent. 
As  the  damming  of  tlic  ]if|ii(tie  eireiilation  increases,  the  portal 
>  blood  endeavors  to  find  other  means  of  reaehing  the  vena  rava, 
Utrul  tlie  prMKthilit.v  of  its  doinj;  so  through  the  ga.^trie  and  eHopha|{eal 
veins  is  to  be  eonsideix-d.  Owing  to  the  plethora  of  the^ne  veins 
and  the  )H>rtal  stasis,  varices  art  easily  formed  wliich  may  burst 
in  the  e».ophngu.<t,  giving  rise  to  hemorrhages  of  varjing  extent. 
Similarly,  overdistention  of  the  henuirrhoidul  veins  may  cause 
hemorrhoids  and  lieniorrhages.  Shoulil,  then,  the  mesenterie  and 
epigiistric  vciiiH  anastomose,  the  veins,  notably  of  the  aiitericv 
abdominal  wall,  protrude  in  the  shape  of  bluish  ronls,  e»i)eeiaJly 
in  the  uinbiiieal  region,  forming  the  so-called  caput  medu»a.  Again, 
new  venous  trat-ts  in  the  ligamentuni  (eres  maj'  nm  to  tJie  vein* 
of  the  abdominal  walls.  In  a  smalt  number  of  cases  oF  atrophic 
cirrhosis  there  is  no  ascites.  Fever  is  rare.  The  quantity  of 
voided  urine  is  small  in  propttrtion  to  the  collection  of  ascites. 
I'ldess  icterus  i.*  proseTit,  there  is  no  demon.strable  biliar>'  pigment, 
but  there  arc  urobilin  and  urobilinogen.  In  most  eases  patients 
be(«me  anemic  to  a  rather  marked  degree.  There  is  no  difficulty 
hi  iiuiking  the  diagnosis  in  fully  deVclo|>eil  eases,  but  in  the  initial 
stages  the  anamnesLs  is  the  principal  reliance  of  the  diaKm)stician. 
The  diminished  content  of  fihrinogcn  lu  the  blood  is  an  aid  in  the 
diagnosis  (see  page  3.S4). 

On  account  of  the  destruction  of  its  cells  the  liver  does  not 
function  normally.  This  can  often  be  ascertained  by  the  several 
functional  tests: 

TfnU  for  /-i/KMC— Normally  the  blootl  contains  a  definite  per- 
centage of  lipase  or  lipolytic  ferment.  That  one  of  the  fiU)ctions 
of  the  liver  \»  to  control  within  normal  limits  the  circulation  of 
liltase  in  the  blood  i:^  inferred  from  the  fact  that  in  certain  diseases 
of  the  liver  the  i)ercentage  is  increa.stil.  It  was  foimd  by  \\'hip[>le, 
ill  collaboration  with  Mason  and  Pcightol,  that  after  acute  hcpntic 
injury  from  chloroform  the  |>errentagc  of  lipase  in  the  hlomi  serum 
or  plasma  was  always  tncreasc<l.  For  estinniling  ihc  amount 
of  li|>K.-(e  in  the  blood,  1  Cc.  of  blood  senim  is  place<l  in  each  of 
four  tubes,  and  4  ('c.  of  distilleil  water  added  to  each.  Two  of 
thesi-  filled  tubes  are  umhI  as  controls.  To  each  of  the  others  i(.2ft 
Cc,  of  ethyl  butyratc  (butyric  ether)  is  added.  All  four  are  shaken, 
corked,  and  inculiated  at  ;W<\  for  eighteen  to  twenty-four  hours, 
then  c(}oled  in  ice-water,  3  drops  of  azoHtmui  added  to  eitch,  au4 
titrated  in  pairs  with  deeinonnal  acid  and  alkali  solutions — the 
controls  with  the  former,  the  others  with  the  latter.  The  con- 
trols show  the  natural  alkalinity  of  the  hlocKl;  and  to  this  figure  is 
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but>'ri(;  acid  fiBurc  found  in  the  lipase  tt'st  tubt-s, 
to  dt^rmSe  the  total  biitjTic  Jicid  formed.' 

heeuhte  Teat. — ^Tlie  Icvijose  test  for  hcp«tic  insufficiency  dcpentis 
uiKiii  the  finding  of  unassimilnted  sugar  in  the  urine.  The  patient 
ia  Riven  liO  Gm.  (2  ounces)  of  Icvuiosc  on  an  empty  stoniiw-h.  If 
n  healthy  i»di%idiuil  ingests  this  quantity,  a  positive  reaction  is 
altno»t  never  obtained.  The  test  is  a  functional  one.  The  physio- 
logic duty  of  the  liver  is  to  store  up  RlyeoRen.  T)ie  liver  metabo- 
lism is  so  deranged  in  certain  chronic  diseases,  such  as  cirrhoMs, 
atrophic  processes,  and,  in  general,  <iestruction  of  the  li\er  paren- 
ehjina,  that  levuJose  is  found  in  the  urine.  For  testing  in  Icvulo- 
suriu,  a  suupie  Nylander  reaction  is  sufficient.  To  10  parts  of  the 
urine  under  test  add  1  part  of  the  Nylander  solution,  consisting  of 
2  part^  bismuth  subnitrate  and  4  parts  sodium  and  potassium  tar- 
trate dissolved  in  100  jjarts  of  a  lO-per-ecnt.  solution  of  sodium 
hydroxid.  The  presence  of  glucose  is  indicated  by  hW^k  coloration 
or  precipitate. 

PHhaUin  Tf3t. — It  has  been  found  that  phenoltetrachlorphthalein 
B  eliminated  entirely  by  way  of  the  bile,  Thi^  drug  has  been  utilized 
ill  testing  the  function  of  the  liver,  just  as  tlie  function  of  the 
kidneys  is  tested  with  snlphonephthalein.  A  freshly  prepared, 
boiled,  isotonic  solution  of  phenoltetrachlorphthalein  in  distilled 
water  is  administered  intravenously,  and  after  free  purgation  the 
stools  are  collected  rluring  forty-eight  hours  and  tested  for  the  drug. 
About  30  to  40  per  cent,  of  the  phthatein  is  normally  recovered. 
Hits  test  for  liver  function  is  a  difficult  one,  and  recent  reports 
indicate  that  the  information  thus  adduced  is  not  as  valuable  as 
was  at  first  supposed. 

Urobilin. — In  the  majority  of  eases  sufficient  ftmctioning  cells 
persist  to  enable  tlie  li\-er  to  maintain  its  metabolic  proccssc-s  in 
approximate  equilibrium.  Urobilui  is  normally  formed  from  the 
biliary  coloring  material  in  the  inte-sline.  This  material  is  carried 
to  the  liver  an<I  is  there  transformed  into  biliary  pigment.  Should 
tlie  parenchyma  of  the  liver  be  unable  to  jiroixxly  perform  this 
function,  urobilin  or  urobilinogen  b  found  in  the  urine.  Urobilin- 
uria  is  the  invariable  accompaniment  of  disease  of  the  liver.  It  is 
probably  the  first  ap)ircciablc  symptom  of  cirrhosLs  of  the  liver 
and  the  first  symptom  of  beginning  obstruction  to  the  outflow  of 
bite,  and  it  is  the  last  to  disup|)ear  when  the  bile  stasU  has  been 
eorrctHtil.  Wlien  obstruction  is  so  complete  tliat  no  bile  enters 
the  intestine,  there  can  be  no  urobiliniiria ;  hence  the  absence  of 
urobiltnuria  in  diseases  of  the  liver  testifies  to  eomidctc  obstruction 
of  the  bile  passage. 

Proffloais.— Onerally  speaking,  the  prognosis  is  unfavorable. 
Even  though  the  affection  may  be  protracted  for  years  and  remain 
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lit  a  ■(tjind.'ttill  for  a  number  of  years,  it  j-s  fatal  in  the  majoritj-  of 
cases.  The  immbcr  of  cases  in  w)iich  a  final  cure,  or  at  least  a 
resolution  of  the  manifestatjons,  has  been  daimed>  is  %'ery  few. 

Treatment. — All  injurious  indulRcnccs  arc  to  be  avoided.  Alcohol 
is  rigorously  prohibited.  Attempts  should  be  made  to  raise  the 
power  of  resistance  by  rest,  ginxi  nursing  and  diet,  fresh  air  and 
skin  culture,  in  order  to  offer  the  liver  a  ceruin  degree  of  partici- 
pation in  the  Rencral  recuperation.  The  diet  should  be  light  and 
hiand,  but  plentiful,  corresponding  to  the  protective  treatment  of 
chronic  gastric  or  intestinal  catarrh.  Meat  should  be  sparingly 
partaken  of,  and  .salt  avoided,  to  promote  diuresis  as  in  cases  of 
nephritis. 

Recently  Einhoni  has  recommended  duodenal  alimentation 
(«ee  page  500)  in  hepatic  cirrhosis,  assuming  that  it  facilitates 
hepatic  function  hy  stimulating  the  portal  circulation. 

Frequent  baths  (with  or  without  meiUettments),  ablutions,  and 
friction  with  water  or  spirituous  solutions  are  indicated.  Increased 
diuresis  will  induce  absorption' and  elimination  of  the  ascitic  fluid. 
P.limination  -■diould  I)e  promoted  at  an  early  stage  hy  the  admini^ 
tration  of  mild  laxatives  (senna,  rhubarb,  caseara  sagradu,  phenol- 
phthalein).  Diuretics  such  as  theohromin  aodiosal  icy  late,  theo- 
bromin,  theophyllin.  cuphyllin,  to  be  administered  by  mouth  or  as 
suppositories  several  times  daily,  come  in  for  particular  considera- 
tion. It  is  advisable  to  prcscrilx-  theophyllin  and  cuphyllin  period- 
ically heottuse  their  effect  extends  over  a  few  da>-»  only.  After  a 
lapse  of  one  or  two  weeks  they  may  again  hi-  used  for  a  few  daj's. 
Calfein  so<Uosulioylate  has  an  excellent  effect.  So  long  as  the 
kidneys  arc  healthy,  concentrated  solutions  of  urea  (20,  aq.  ad 
200.  one  tablespoonfut  every  hour)  are  advanlageoas  in  some 
cases,  (^alomel  in  large  doses  is  sometijure  used  as  a  last  resort  in 
order  to  avoid  abdominal  puncture,  0,2  Gni.  (3  ^ains)  being  given 
four  times  daily.  It  may  abo  be  combined  with  urea  according  to 
the  following; 

OlU.  M  Cc 

B— Hydrargyri  cliloridi  mitia  .     ...      Oil  gr  iim 

Ureni  punr t  [O  p.  X<f 

MJece  et  (I.  pulv.  no,  xxv. 

8ig. — One  powder  three  tiuiBB  daily. 

The  administration  of  calomel,  howev-cr,  demands  great  care, 
owing  to  the  grave  stonmtitis  it  may  occasion,  and  also  because  its 
excretion  appears  to  be  hindered  by  tlic  hepatic  affection. 

Keratin  seems  to  he  an  anlisclerotic  reme<Iy  of  some  value. 
The  patient  is  given  1  (»m.  (1.5  grains)  of  keratin  three  times  a 
day,  and  the  dose  is  gradually  iiicreiiscd  up  to  2  Gm,  (30  grains). 
It  must  he  given  for  several  montlis.  Should  there  be  a  gastro- 
inte^stinal  irritation,  with  diarrhea,  bismuth  salicylate  is  to  be  given 
in  doses  of  (),.t  (Im,  (7J  grains)  every  three  *>r  four  hours.  Fibrol- 
ysiii  has  been  used  iu  some  cases  (see  page  484). 
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ShoiiK)  sj-philis  cjitpr  into  tJit  ciucstion  of  etiology.  ioclid<>  may 
be  miiuiniatcrcd  tentatively  in  large  doses  in  the  sliu[)e  nf  sutljum 
iodid,  potassium  ioclid,  iodi|>iii,  or  iodalbin.  The  uecd  of  caution 
in  the  a(liniiii.-;t ration  of  eulomel,  referred  to  above,  applies  to 
other  inorcii rials  as  well. 

Eirhhorst  warmly  recomnienils  bitartrate  of  potassium  to  rt-lievc 
ascites.  \Vh«n  used  f(ir  several  weeks,  this  compound  is  said  to  be 
strikingly  effective,  probably  on  account  of  its  diuretic  properties. 


tim.  or  C<. 

I) — Dei^octi  radici  ftlthiev 10-18  0  5u»^>vra 

PotoMti  biturtratU ......       ISO  3'v 

SjfTupi .      20  0  3v 

MiiKc. 

Sig.— (>nc  inblrapoonful  rvi^ry  two  houni,  well  vliiken. 

Shonld  it  be  imiwssihle  to  wntrol  the  ascites  b\'  any  means 
whatever,  paracentesis  will  have  to  Ije  n-aortcd  to.  'I'lie  consensus 
of  opiniiiii  favors  un  early  puncture,  Itefore  very  larRc  (piantities  ijf 
fluid  have  accumulated,  even  when  no  more  than  IJ  to  '2  liters 
13  present,  iinlee<l,  objections  are  no  longer  raised  to  very  fre- 
quent alMlominal  punctures,  because  frequent  and  early  relief  of 
the  alxiomen  from  the  ascitic  |>ressure  has  a  very  favorable  effert 
upou  the  hx-al  ami  general  circulation  and  incites  the  kidneys  to 
p'eater  activity.  The  question  whether  all  or  only  part  of  the  fluid 
should  be  evacuated  is  not  of  very  gn-at  importance,  Ktause  there 
is  certain  to  be  reaeeumulation  after  the  first  pnneture,  so  that  a 
fresh  puncture  becomes  imperative  in  any  ejise.  This  procedure 
is  very  simple.  An  onlinary  pleural  or  alKlominal  trocar  is  us«l. 
With  the  patient  in  the  sitting  posture,  the  puncture  is  made 
immetliately  above  the  symphysis  in  the  median  line,  the  bladder 
having  lieen  |>reviously  evacuated,  Wlicti  the  patient  is  in  the 
lateral  decubitus  the  puncture  is  made  in  the  elongatwl  meilian 
axillary  line.  Should  intestinal  limps  present  in  the  opi^'ning,  they 
maj-  be  pusheil  aside  by  a  sterile  soft-rubber  oatbeter  or  a  uiandrin 
which  fits  into  the  trocar,  evacuation  being  hastened  by  varj-ing 
the  position  of  the  patient  or  by  manual  pressure  upon  the  various 
abdominal  rejpoiis.  The  opening  is  closed  with  adhesive  plaster 
aflerllie  trocar  has  been  removed.  In  theevent  of  any  fluid  oo7.ing 
out,  the  opening  may  be  sutured,  or  a  needle  is  thrust  into  the 
elevated  skin  fold  and  a  thread  wound  around  it  to  compress  the 
puncture. 

Surgical  Tmi/mcH/.— Atrophic  cirrhosis  of  tlie  liver  has  niso 
prcssetl  surgcrj-  into  its  service  for  the  relief  of  {lortal  stasis.  Talma 
aiul  Druminond  suture  ]>lethorie  abdominal  organs  (omentum, 
spleen,  gall  bladder)  to  the  anterior  alHlomiual  wall,  emiiedding 
tile  same  in  a  subperitom-al  pouch,  in  the  hope  that  the  vein.s  of 
these  organs  will  comnnniicatc  with  the  veins  of  the  abdominal 
walls  and  form  a  cullatenil  circulation.    This  procedure  is  partieu- 
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lariy  stiitabic  for  those  furms  of  cirrlmsis  in  which  irtiTua  is  lacking 
Hiwl  tliose  ill  wlik'h  the  manifestfttioiia  of  cn^rjiiement  occupy  the 
foreground,  Thcao  autliors  a>port  a  few  cases  in  which  a  cure  hfui 
been  effected  in  tins  way. 

Ech's  ftHtulu  coimists  of  un  artificial  coinmunicitlioii  between 
the  portxl  vfin  and  the  vena  cava.  Since  we  have  been  able  to 
bett«r  the  tcclinic:  of  uniting  bIood\-cssels,  tJiis  Bur^cal  operation 
has  been  more  siicccasful  than  formerly. 

Hypertrophic  Cirrbosis.^FI.vpertrophic  cirrhosis  of  the  li\'er,  or 
llaiiot':*  liiNeasp,  \>  essentially  different  from  the  fonn  just  described. 
Till-  eon  necti^■e-t  issue  p  roll  feral  inn  is  located  extra-  and  iiitra- 
lubularly  and  diow-s  no  tendency  to  re^luce  the  size  of  the  liver. 
'ITic  material  feature  of  the  affection  consists  in  the  fact  that  the 
liver  cells  themselves  l»c<«mc  etdarged,  that  their  protoplasm  and 
nuclei  increase  in  volume,  and  also  that  the  number  of  the  nuclei 
incjeases.  Numerous  new  biliary  capillaries  are  formed  at  the  same 
time.  The^se  changi-»  of  the  hepatic  tissue  cause  considerable 
enlargement  of  the  entire  organ  which  persists  during  the  continu- 
ance of  the  aireclioii.  The  liver  may  attain  to  u  weight  of  2^  to  4 
kilas.  It  is  hard  ami  .smooth  to  the  tonrJi.  The  capsule  on  cxami- 
uutiun  is  often  found  cloudy  and  callous,  due  to  perihepatic  changes. 
As  a  consequence,  there  arc  often  ailhesions  to  the  neighboring 
organs.  Cross-section  of  the  parenchyma  shows  yellowLiji  green, 
ftncl  the  glistening  strands  of  connective  tissue  can  be  seen  to  traverse 
the  parcni.'h>~nia. 

Etiology.^  The  etiologj-  of  thb  affection  is  still  entirely  unex- 
pUined.  Alcohol  does  not  appear  to  play  any  ini)K)rt«nt  role. 
Some  authors  consider  infectious  cholangitis  the  cause.  The 
patients  are  usually  men  between  twenty  and  thirty  years  of  i^c, 
although  the  disease  has  been  observed  in  children. 

Symptoms.— 'Die  early  symptoms  are  vaguely  dyspeptic,  fol- 
lowed  by  jaundice  and  hepatic  discomfort,  a  sensation  of  ten- 
sion and  heaviness  in  the  abdomen,  lassitude,  and  irregular  con- 
sistency of  the  stools.  Gradually,  iK-nuanent  jaundice  develops. 
'ITie  liver  l>ecome,<  enlarged  and  indurated,  a  splenic  tumor  being 
formed  at  the  same  time.  Hypertrophic  cirrhosis  of  the  liver  is 
character ii;ed  by  the  absence  of  all  signs  nf  portal  stasis,  especially 
of  ascites.  The  quantity  of  urine  is  abundant.  Tlie  urine  con- 
tains biliary  pigment  and  urobilinogen.  The  n-serve  force  and 
sustenance  of  the  [Httient  are  rapidly  impaired,  and  the  skin  l)ecomes 
dry.  The  jaundice  causes  considerable  itching.  Tlie  stool  js  but 
seldom  acholic.  At  times  there  is  fever.  Toward  the  end,  heinor- 
rliages  from  the  nose,  gums  and  skin  are  common.-  Patients  may, 
however,  continue  to  live  tolerably  well  for  years  until  the  increas- 
ing debility  renders  them, unfit  for  work;  and  iiicreni^ing  cardiac 
weakness  aiul  general  tabracence  denote  the  nejir  approaeli  of  death. 
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igmais- — It  is  ftlways  difTiotilt  to  make  a  safe  diapnoRis.  In 
tlif  initial  stage  tlie  dilTcrctitiiil  diu^iKi^is  between  atrophic  and 
hypertrophic  cirrhosis  is  especially  difficult.  A  safe  diagnosis, 
alsd,  ns  afi;ainst  carcinoma,  can  usually  not  be  made  until  a  later 
sta^e  has  de^'eluped. 

VngBOiii. — ^"ITie  i)rii(rii«;'is  is  nn  favorable. 

Tnatmeot. — Tlie  general  treatment  coincides  witli  that  «f  atrophic 
drrliosis.  Finhorn's  plan  of  duodenal  alimentation  (p.  500)  might 
also  be  taken  into  consideration,  this  author  having  often  observed 
prompt  rediicti<)n  in  the  size  of  the  enlarged  liver  as  a  result, 
lodin  prcparittions  may  be  used  tentatively.  A  number  of  authors 
recommend  calomel,  (Mil  to  0.02  Gm.  (}  to  i  grain)  three  to  five 
times  daily,  in  the  beginning  of  the  treatment,  to  be  given  for  a 
week,  followed  by  an  interval  of  several  weeks.  The  poswbility  of 
resulting  stomatitis  should  never  lie  lost  sight  of. 

Hypertrophic  Cirrhosis  ot  the  Liver  in  Bronxe  Diabetes.— This 
afTeciion  is  cliurattcii/cd  by  the  wdi-known  triad  of  abnormalities, 
diabetes  mcllitus,  pigment  deposits  in  the  skin  and  internal  organs, 
and  liypertrophic  cirrhosiis  of  the  liver.  It  is  of  parti<rularly  frequent 
occurrence  in  England  and  France,  and  but  rarely  observed  else- 
where. The  conspicuous  .symptom  is  the  brown  or  dark  gray 
discoloration  of  the  skin,  which,  however,  does  not,  as  in  Addison's 
dbease,  extend  to  the  mucous  membrane.  At  the  same  time 
the  symptoms  of  moderate  or  gra%e  diabetes  are  present,  as  well 
as  tlie  symptoms  of  hepatic  cirrhosis.  Anatomically  we  find  the 
bypertrophif?  form  of  hepatic  cirrhosis,  jdus  abundant  deposits  of 
Itfown  pigment  in  the  liver  cells  and  connective  tissue.  This  is 
iron  l»ginent,  and  (he  liver  is  consequently  very  ferruginous.  This 
pigment  is  also  found  in  otlier  organs,  such  as  the  pancreas  and 
spleen.  It  ia  found  in  the  cutis  rather  than  in  the  epidermis. 
Jaundice  is  absent  in  this  form  of  cirrhosis. 

Treatment. ^Here,  again,  the  treatment  is  simply  symptomatic, 
cUefly  intended  to  relieve  the  diabetes  and  cirrhosis. 

Biliary  Cirrhosis. — Biliarj-  cirrhosis  I*  a  form  of  Laennec'a  cirrhosis 
which  bus  ilevi-lopcd  from  miihitnicul  owlusion  of  the  biliary  excre- 
tory ducts,  especially  the  ductus  choledochus,  or  is  due  to  caJeuU, 
tumor  adtiesUons,  or  scars.  However,  every  persistent  occlusion  of 
the  choledochus  in  man  does  not  necessarily  lead  to  cirrhosis. 

At  first  the  Ii\er  is  enlarged,  firm  and  itmooth.  Transverse 
section  shows  an  intensely  greenish-yellow  color,  due  to  the  widening 
of  tlie  biliary  )>assagej  and  the  ditfusioi]  of  the  biliary  pigment. 
The  hepatic  cells  <iegenerate  under  the  influence  of  the  engorged 
bile.  At  the  ttamc  time  there  is  considerable  tissue  proliferation, 
partly  in  the  neighborhooil  of  the  biliary  ducts,  partly  between 
the  lobes.  wbi<'h  giudiiutly  increase  in  size,  finally  assuming  an 
anatomic  picture  identical  with  that  of  Laenoec's  cirrhosis. 

niis  fonii  of  cirrhosis  is  attended  at  the  very  beginning  hy  con- 
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siderable  jaundk*.  I'nlew  the  biliary  stasia  U  relieved,  a  splenic 
cnlargeiiii-iit  will  duvolup,  tugi-thcr  with  iisc-iU's,  ktuliii^  tf>  a  fHtuI 
termination  in  a  cmnparativety  short  time  as  a  result  of  rholemia 
and  circulatory  dtsturbana's.  'i"ht>  <liuf!nt(Ktis  of  nrrhiwis  wh«n  the 
ductus  cholcdochua  is  occluded  cannot,  as  a  rule,  be  made  until 
nflcr  (k-aUi. 

Treatment. — The  treatment  is  symptomatic  only  and  coincides 
with  tliat  of  atrophic  drrhoMitt.  unle».-<  aur^ical  intervention  l>e 
invoked. 

Cirrhosis  Occaninjc  in  the  Course  of  Affections  of  the  Circolatory 
Organs.  -Cirrhosis  may  devclo)i  from  piis.-«ve  hyperemia  of  the 
livt-r  ill  arleriot^diTOsis.  cardiac  di»easc,  and  portal  tlmmiixisis. 

I'ericarditic  pseudohepatic  cirrhosis,  first  described  by  Friedel 
Pick,  (Utes  not  corresiwnd  to  the  riiiturc  of  cirrhosis  pro)>er,  rhrontc 
pericarditis,  with  adhesions  between  the  ijeri(?ardia!  layers,  is 
very  often  accomimiiieil  by  clirciiiic  hepatitis  with  liyper])lasift  of 
the  liver.  The  capsule  of  the  li^■er  is  often  exceedingly  thickened 
and  may  have  a  perfectly  white  appearuin-e;  hence  f 'ur*ehmann's 
"  suftar-roated  liver"  ("Zuckerpissleher"). 

ATROPHY  OF  THE  LITER. 

Brown  Atrophy .^ — (Jcncral  disturbances  of  nutrition,  senile  mar- 
a.smus.  inanition  and  cachexia  idUvl  the  Uver  m  well  lus  other 
organB:  it  tiecwmes  smaller,  darker,  browner,  tough  and  coarse  to 
the  toik'h,  and  has  n  writikle<l  capsule.  The  liver  ceIN,  too.  are 
atrophied,  contracted,  and  filled  with  dark  pisment.  Hence  the 
term  "brown  atrophy."  This  form  of  atrophy  may  also  be  cau^etl 
by  an  isolate<l  distmhance  of  heitatic  nutrition — for  instance,  by 
involvement  or  compression  of  the  portal  vein. 

Red  Atrophy. — Persistent  venous  cnnRcstion  of  the  liver  may 
also  lend  to  atrophy  iif  the  piirenehyma,  which  i.s  called  "red" 
from  the  tact  that  the  liver  assumes  a  bliush-red  color,  setting  oflf 
the  whitish  net  work  of  the  achii  sharply,  especially  a*  seen  on  cross- 
section  (cyanotic  nutmeR  liver).  The  affection  is  caused  by  pres- 
surt^  of  the  plethoric  <^%utral  veins  ui»on  the  surrounding  cells, 
which  gradually  atrophy.  The  clinical  manifestations  correspond 
to  those  of  passive  hyperemia  of  the  liver;  occasionally  light  ictertis 
accompanies  the  other  sjinptoms. 

Treatment  has  to  Ix*  restricted  to  the  underlying  cardiac  and 
pulmonary  affections. 

Partial  Atrophy. — This  form  of  atrophy  is  caused  by  compres- 
sion of  Isolated  parts  of  the  liver  by  tumors  or  other  processes, 
intra-  or  extralicpatic.  In  tins  way  obliteration  <if  the  cells  and 
vessels  may  occur,  together  with  a  circumscriUil  inllamniation, 
thickening  and  cicatrization. 
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STPHtUS  OF  THE  UTER. 

ongenhal  Syphilis. — ^Thia  form  nf  ttyphilis  \s  alreaciy  present  in 
ihf  iicw-lmrii  IT  tli'vclops  during  tlie  (irsl  montli.t  of  life.  Infants 
with  ronf^nital  sj-philis  of  the  liver  are  emaciated,  ill-nourished, 
and  stunted.  The  ubdunii.-ti  ts  usually  distciuleij.  I'he  liver  is 
enlaTK^d,  .imootii  and  induratetl.  The  »pleen  also  is  apt  to  be 
entiirgod.  OthtT  signs  of  c-ongcnital  syphilis  are  frt^uent,  such 
■s  RlaiKitilar  swelliiiRs,  ozena,  peniphiRas,  etc.  Pathologically,  the 
syphilitic  liver  of  the  new-born  is  distinguished  hy  iiroliferation 
of  the  interstitial  connective  tiswue,  atartinR  from  the  capsule  and 
spreading  intcrlohularly  in  the  course  of  the  di-sease.  In  most 
CASea  of  congenital  h«j>atir  syphilis  there  Is  also  perihepatitis  with 
■dhe^ons  to  the  neighboring  organs.  Gunuiiata  are  rather  rare 
and  occur  only  in  the  shape  of  small  nodules.  Owing  to  the  con- 
nective-tissue proliferation,  congestive  manifcstutions  and  ascites 
may  develop,  a,*  in  atrophic  cirrhosis,  and  the  liver  may  also  undergo 
atrophy.  In  the  new-born  and  infants,  jaiuidice  is  likely  to  be 
present.  The  little  patients,  becoming  more  and  more  debilitated 
from  week  tu  week,  contract  gastric  and  intt^tinnl  disturbances 
which  lead  t<i  tarly  death. 

Acquired  Syphilis.— Acquired  s,vphilis  produces  characteiTHtic 
changes  in  the  li^er.  Here,  again,  there  is  considerable  prolifera- 
tion of  the  interstitial  corineetivc  tissue,  with  hypertrophy  or  atrophy 
of  the  organ.  Gumniata  are  not  uncouunon— from  the  sixe  of  a  pea 
to  that  of  an  orange;  they  are  situated  usually  near  the  surface 
of  the  liver,  often  immediately  under  the  capsule.  These  gummuta 
arc  firm-tissued,  but  readily  break  down  from  interior  necrosis, 
gradually  undergoing  cicatrization  and  forming  coarse  scar  tissue, 
the  shrinking  of  which  may  grotesquely  alter  the  shape  of  the  liver 
Mid  its  capsule.  This  proces-s  is  usually  accompanied  by  pro- 
nounced perihepatitis  and  adhesions  of  the  Uver  to  neighboring 
organs.  Small,  diffuse,  inflainmatury  foci  are  of  rarer  occurrenoc. 
The  gumniata  mii\'  also  cause  fatty  degeneration  and  atrophy  of 
the  he|Mitic  parenchyma. 

Symptoms. — In  mlults  syphilis  of  the  Uver  may  persist  for  a 
long  time  without  giving  rise  to  any  marked  symptoms.  In  the 
course  of  time  pains  will  develop  in  the  hepatic  region;  these  are 
usually  due  to  enlargement  of  the  liver  or  friction  upon  contact 
witlt  perilieputie  processes.  A  striking  and  clmroeteristic  feature 
of  many  <rases  consists  of  intermittent  fever  and  chills.  In  the 
absence  of  other  etiologic  fHClors,  fever  and  hepatic  changes  arc 
alwav's  suggestive  of  sj'phiUs,  ITie  hepatic  pains  are  sometimes 
very  severe,  occur  in  paroxysms,  and  are  particularly  aggressive 
during  the  night.  The  spleen,  in  some  cases,  b  enlarged.  Jaundice 
ii)  not  a  constant  .sjiuptom.  Ascite.s  often  appears  at  an  early 
stage. 


MD  DISEASES  OF  THE  LIVER  ^Hij^^ 

DUgmwia.— The  diagnosis  of  syphilis  of  the  liver  is  usually  very 
simple  in  the  iiew-btim.  In  older  chiklren  and  in  adults,  where 
lUKiuircd  :<y|>hUis  uiay  tuivc  to  be  euiisid^red,  thv  anamnesis  is  of 
importance,  likewise  the  Wassermaiiii  or  Nojjurhi  reaction  aiid  the 
result  of  ontisji^hilitie  treiitmeiit.  The  proRiiosis  b  not  unfavor- 
able, as  a  rule.  Under  appropriate  treatment  a  ciu^  la  often 
effected,  or  at  leant  resolution  and  arrest  of  further  progress.  On 
tilt;  iithcr  hand,  some  cases  are  very  resistant  to  Ireatuieut. 

Tre»tiDMit — ^The  treatment  is  antisypliilititr.  lo<iin,  mercury  and 
ampbeniunuic  suggest  themselves  ^sce  page  534).  K.Mensive  giuu- 
matous  formations  have  been  subjected  to  surgical  treatment,  and 
gummatous  nodules  have  been  successfully  enucleated.  \Mien,  in 
dubious  cases,  ant  isyp  hill  tic  treatment  is  not  successful,  an  e?tplor- 
atory  laparotomy  i^  indicated  for  both  diagnostic  and  therapeutic 
purposes. 

TUBEECDLOSIS  OF  THE  LIVER. 

Primary  tnWrculosis  of  the  liver  is  hanlly  likely  to  occur.  On 
the  other  hand,  the  liver  often  iK-eomes  involved  in  a  general 
tubercular  infection.  In  pulmonar>'  tulierculo^s  the  liver  may  be 
affected  by  congi'stion  and  by  fatty  degeneration  of  the  purenchyniu. 
Tubercular  processes  in  the  liver  usually  take  the  form  of  miliary 
area^  in  the  interlobular  connective  tissue.  In  the  fnrther  course 
they  lead  to  interstitial  hepatitis  and  cellular  infiltration.  The 
bacilli  migrate  into  the  liver  by  way  of  the  arteries,  but  also  through 
the  portal  vein,  especially  in  intestinal  tuberculosis.  I^rgc  soli- 
tarj-  tubercles,  or  accumulations  of  the  same,  are  relatively  rare. 
When  superficial  tubercles  do  occur,  they  may  lead  to  perihepatitis 
and  ailhcsions,  It  has  already  Ijeen  stated  that  cirrhosis  may 
occur  as  a  result  of  hepatic  tuberculosis;  but  clinically  it  occupies  a 
less  prominent  position  than  the  other  fentures  of  the  pathologic 
picture.     The  treatment  is  ilireeled  to  the  underlying  affection. 

NEOPLASMS  OF  THE  LITER. 

Malignant  Fonnatious:  CarciBoma.— Primary  carcinoma  of  the 
liver  i^  rather  rare,  It  is  estimated  that  'i  per  cent,  of  all  caaca 
of  hepatic  carcinoma  have  oriKiiiateri  in  this  organ.  Etiologically, 
no  furliier  details  can  be  adduced.  It  is  possible  that  single  or 
repeated  trauma  of  the  hepatic  region  fa\'ors  the  occurrence  of 
primary  hepatic  carcinoma. 

The  startinj;  point  of  primary  carcinoma  of  the  liver  is  usually 
the  epitlielium  of  the  gall  duets,  whence  a  cylindric  epithelial 
form  of  the  neoplasm  develops.  Scirrhous  and  medullary  car- 
cinomata  of  the  li\-er  oc-eur  as  nodules  of  varjing  sizes  or  as  infil- 
trations. The  nodular  form  occurs  either  as  a  solitary  roundish 
tumor  up  to  the  siw  of  an  infant's  head,  and  surrounded  by  liver 
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tbsiic.  or  as  iiumcroits  smaller  iiodulvs  which  lra\'ersc  the  hepatic 
tissue  more  or  less  ilensely.  Adhesions  with  other  organs  occur 
but  rarely.  'Hie  infiltrating  carcinomsta  invade  diffusely  the 
entire  liver,  causing  considerable  enlargement  and  impartinft  to 
the  cross-Sfction  a  lobular  appearance. 

Secondary  cjircinomu  exhibits  a  great  variety  of  form  aiui  his- 
tolo^c  structure,  according  to  the  character  of  the  mother  tumor. 
The  tumor  cdls  reach  the  liver  through  the  portal  vd»  in  carcdnoma 
of  the  abdominal  organs  and  particularly  of  tlie  female  genituU. 
Afeta'ttases  spr^-ad  by  the  hepatic  artery  from  carcinoma  of  the 
csuphagui),  mamma-,  and  other  organs.  In  many  casi-s  ourcinomk 
of  the  stomach,  intestine  and  gall  bladder  spreads  immeiliately 
to  the  liver.  In  hepatic  carcinoma,  aside  from  the  growtJi  itself, 
there  is  usually  a  consiflerable  increase  of  connective  tissue  in  the 
liver  and  more  or  less  pronounced  atrophy  and  fatty  degeneration 
of  ilH  pari'iicliyma. 

SaiC(mia. — Sarcoma  of  the  liver  occurs  primarily  or  secondarily, 
although  tlie  primary  form  is  of  even  less  freciuent  occurrence  than 
primary  cartrinoma.  The  sarcomata  are  usually  spiiidle-ccll  or 
nmnd-cell  forms.  Melanosarcoma  of  the  liver  is  a  very  rare  occur- 
rence. As  in  the  ease  of  secondary  carcinoma,  secondary  sarcoma 
exhibitit  widely  differing  structures  according  to  that  of  tJie  mother 
growth.  Like  carcinoma,  too,  it  afuiumcs  cither  a  nodular  or  a 
diffusely  infiltrated  form.  As  a  rule  it  grows  more  rapidly  than 
cjircinoma,  and  occurs  in  the  young  as  well  as  in  persona  of  more 
mature  years. 

The  ne-opIii»ms  ilevelop  gradually  and  in  the  early  stages  <lo  not 
give  rise  to  any  s.vmptoms.  Later  on,  dj'spcptic  manifestations 
appear — anorexia,  irregular  stools.  Ins^iitude  an<l  wcjikneas.  nef^ 
vmisness  and  sleeplessness.  Li  the  further  course,  emaciation 
progresses  rapidly.  The  complexion  is  sallow,  the  sclene  often 
ahow  icteric  discoloration,  and  jaundice  is  not  a  rare  complication. 
Occaaonally  there  is  pain  of  varying  intensity.  All  the^^  mani- 
festations may  appear  quite  suddenly.  The  liver  feels  more  or  less 
enlarged,  indurated,  or  nodular,  according  to  the  development 
and  location  of  the  tumor.  The  appearance  of  more  or  less  pro- 
nounced jaundice  depends  upon  the  tiuuora  spreading  to  the  biliary 
ducts.  When  the  portal  ( irculat  ton  is  impeded,  ascites  will  develop, 
spleen  is  usuaUy  not  enlarged.     Fever  may  result  from  di^n- 

gration  or  ulceration  of  the  nodules.  Should  metastases  of  the 
peritoneum  or  pleura  occur,  they  may  lead  to  right-sided  pleuritb 
with  corres]>ondinK  symptoms.  Perforations  may  occur  into  the 
free  abdouiinul  cavity.  In  case  of  simultaneous  severe  cirrhosis  of 
the  liver  there  may  be  hemorrhages  from  the  esophagus,  stomach, 
and  intestine. 

The  duration  of  the  alTection  is  estimatetl  at  from  twelve  to 
eighteen  months,  sarcoma  usually  causing  a  more  rapidly  fatal 
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termmatioii  ttiiui  cumnonia.  At  the  oii<>i-t  of  the  disease  the 
diai^osiii  i.s  iint  always  esuty,  1)ecaiise,  uHide  from  other  hepatic 
afTec'tions,  liyix'rtrophic-  cirrhosis,  evhiiiocucci  uiul  svphilts  have  tu 
be  considered. 

TrektmoDt  ot  Maligrnuit  Orowthi.— The  treatment  is  purely  symp- 
tomatic in  the  endeavor  tn  maintain  the  strength  of  tlie  patient 
as  lung  as  possible  hy  ahundnnt  diet ,  to  regulate  the  gastro-intestinal 
function,  to  relieve  the  pain  by  nareotics  and  ci»l(i  and  warm  eoin- 
presses,  iind,  in  the  present*  of  juunditv,  to  rdicve  tJifc  intolerable 
itching  of  the  skin.  The  diet  nhonld  be  pnemed  according  to  the 
pruteclivi;  principles  which  upply  to  gastro-intestiiuil  affeetions  in 
general.  Snruicai  treatment  ha.**  been  attempted,  th»u>;h  of  course 
witli  negative  results.  In  one  instance  the  left  hepatic  lobe  was 
totally  rcsi'cled  for  rarcinoma. 

Beniini  Neoplasms.— Fibroma.^Fibroma  of  the  liver  is  rare,  and 
the  tumors  seldom  attain  to  a  size  which  is  likely  to  cause  sub- 
jective symptoms. 

Anfioina. — Angioma,  as  a  rule,  does,  not  attain  to  more  than 
haurt-nut  size,  and  can  only  be  diseovereil  at  autopsy. 

Cysts.-  <"y.'*ts  occur  here  and  there  from  congenital  occluiiian 
of  the  bile  ducts,  but  arc  not  of  any  elinii^al  importance. 

FAKA8ITES  OF  THE  LIVER. 

Echinococd. — Echinocoeci  in  the  human  being  preponderate  in 
the  liver  and  develop  from  the  embryos  of  the  Tfenia  echinoeoeeus 
which  exists  in  sheep  ami  dogs.  When  they  find  their  way  into 
the  gasfro-intestinal  canal  their  outer  walls  are  dissolved  by  the 
dige5ti^■e  juice,  and  the  li!>cratcd  embryo  travels  thn>u)ih  the  diges- 
tive organs  into  the  circulation,  whence  it  most  frequently  migrates 
to  the  liver  and  here  grows  into  the  fullj'  de\elo()ed  parasite.  Prob- 
ably the  chitin  h<M)ks  of  the  embrjo  penetrate  the  tis,sues.  and  the 
embryos,  once  in  tlie  liver,  develop  into  cyst.s  of  varyiiip  sizcft. 
'Hie  cystic  wall  consists  of  a  large  numlwr  of  parallel  chitin  layers; 
it  w  very  thin,  bluish  white  and  transparent.  The  inner  surface 
harbors  small,  bud-like  structures,  or  scoliccs,  from  which  new, 
sexually  mature  ta-nise  develop.  The  cyst  is  filled  with  a  limpid, 
non-albuminous,  uneolored  liquid,  which  eiuitains  succinic  acid, 
More  or  less  numerous  daughter  cysts  float  about  in  thb  fluid, 
wliich  again  po^se^s  scoliccs  with  four  sucker,-*  each  and  two  coro- 
iiiform  rows  of  hooks.  The  size  i>f  the  cchiiioi'oceus  cyst  may  var>" 
from  that  of  a  pea  to  that  of  a  man's  head.  The  right  he{)ati<; 
lobe  is  oflcncr  in\dlved  tluin  the  left,  Tiie  sha[>e  of  the  liver 
may  be  considerably  changed  by  the  presence  of  large  cysts;  its 
increase  in  size  may  be  considerable,  reaching  downward  far  into 
the  abdomen  and  upward  into  the  pleura,  In  some  caacs  the 
echlnucoccua  cysts  look  as  if  they  were  attached  to  the  liver  by 
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pwliclcs,  The  hupalic  purciic-hyma  in  thi-  iwighlinrhofKl  of  the 
cyst  atrophies  more  or  less,  acx:orduiK  to  the  size  of  the  cyst.  The 
bile  duct:(  are  often  CMinipressed  by  the  tumor,  with  Ksultinit 
jaundire.  The  bloodvessels,  too.  may  he  so  Rreatly  compressed 
as  to  occnsion  portal  stasis.  Cirnimscrihtil  nr  <lifruse  inflamtnation 
with  adhesions  may  develop  in  the  neighborhood  «if  the  cj'st^. 
The  soe  often  coniimmicates  witli  the  bile  dtu-ts,  rausin}!  inflam- 
mation  of  the  biliary  system  and  abscesses.  OctnsJiniRlIy  a  cx-st 
may  lie  evacuated  through  the  bile  duets.  Agaiii,  larRc  blood- 
vessels may  become  crmled  iitid  hit-isl  into  the  cyst,  and  phlebitis 
and  pyemia  follnw.  Shonld  the  echinococcus  continue  to  jfow. 
the  hepatic  parenchyma  will  be  more  and  more  destroyed  and  the 
neighboring  orRans  endangered  by  the  possibility  of  the  eyst  grow- 
ing into  the  pleura  and  thiui  displacing  the  lungs  and  heart.  I'cr- 
forution  may  also  occur  into  the  right  lun^,  the  iK-ricardium,  the 
abdominal  cavity,  the  digestive  organs,  the  vena  cava,  or  the 
renal  pelvis.  I'erforatioii  into  the  thoracic  cavity  is  tlie  most 
frequent.  As  the  echinococcus  grows  older,  the  cystic  walls  con- 
tinue to  I>econie  thicker  and  firmer.  If  the  walls  are  capable  of 
great  resistance,  or  if  external  obstacles  prevent  further  gniwth 
of  the  whinociK-cus.  the  latter  may  perish.  In  that  case  the  c\'atic 
contents  usually  become  ulcerative,  or  form  a  pulpy  mass  ton- 
sisting  of  fat  drops,  remnants  of  daughter  c>-sts,  detritus,  and 
eliolesterol  cr>stals,  in  which  the  circular  rows  of  hooks  can  still 
be  found. 

STmptoms. — Small  cysts  do  not  at  first  cause  any  symptoms. 
As  they  ^mv/  larger  they  give  rise  to  clinical  symptoms  correspond- 
ing to  the  location  of  the  cysts,  including  of  course  the  possibility 
of  displacement  of  neighboring  organs.  Sometimes  the  cjst  can 
be  directly  felt.  There  is  lluctiiation  and  the  so-called  hydatid 
sensation,  eli<-itcd  on  palpation  when  there  are  many  daughter 
e>'sts,  Occa^uonally  there  is  jaundice.  Patients  have  the  sensa- 
tion of  fulness  and  tension  in  the  hepatic  region,  witli  slight  pains 
or  none.  On  the  other  hiiml,  when  there  are  inflamniutorv'  processes 
in  the  cj-st,  consiiierable  pain  and  fever  are  likely  to  arise.  With 
the  rontimieil  growth  of  the  cyst  the  patient  loses  flesli  and  strength, 
and  death  ensues  more  or  less  rapidly,  SiHtntaneous  cures  iiave 
been  reportetl.  an<l  they  arc  feasible  when  the  eyst  is  evacuated 
into  the  intestine  through  tlie  bile  ducts.  The  affection  usually 
lasts  three  years. 

ZHarnosu. — 'I'he  diagnosis  must  exclude  hepatic  abscess,  ear- 
citioma  of  the  liver,  subphrenic  abscess,  li,vdruncphro:us.  and  pleu- 
ritis.  The  ditfcrential  tliagnosis  is  by  no  means  easy  under  certain 
drcumstances.  It  Is  comparatively  easy  when  by  test  punctures 
the  chariict<-ristic  fluid  containing  succinic  aci<l  ant)  hooks  can  l>e 
obtained.  This  procedure  is  not  devoid  of  danger,  for  the  ))uiict- 
ure  may  not  readily  close,  and  cases  have  been  observed  where 
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pystir  fluid  has  ooKfc!  out,  leadtnK  tn  fatal  peritonitis.  Tlie  presence 
of  ci.-liiiioi-i>ci'i  tiuiv  be  (IciiioiiNliatod  bv  thi-  c-uiupk-nivtit-tixulion 
test. 

TrMtoMiit. — As  n  prop})y1actic  mcAsiire,  inftx-tioii  with  tiriua 
t'inbrj'os  from  sheep  and  clogs  should  be  avoided  to  the  utmost. 
The  kissing  of  (Iors,  in  view  of  the  pusaibility  of  evhinocoociis 
iiiftftion,  is  u  very  dangerous  habit.  Internal  remedies  for  the 
develojicd  eysts,  there  are  none.  The  only  B)>prupriate  treatment 
XA  sur);ical. 

Bchinococcus  Multilocularis.— A  inudi  rarer  form  than  the  above 
'\s  an  eehinoeoceus  tumor  whieh  is  distinpitshed  by  the  faet  thnt 
the  dauglitir  cysLn  <Ie\-plop  outside  of  the  ort^nal  oj-st  by  mutual 
contact,  assuming  a  honeyiumb  portion  and  forming  a  tumor 
of  varying  sine  which  U  covered  by  a  hard  eapsule  and  firmly 
ftdtien-ut  to  Uie  adjacent  parts.  The  various  component  cj'sts  are 
filled  with  a  bile-lilcc,  yellow  fluid,  which  seldom  contains  hcHiks 
and  scoliees.  The  substance  btxiinK-s  hard  and  mortar-tike  Uy 
inspissation.  Necrotic  points  develop  in  the  interior  of  the  c\-st. 
which  is  more  often  found  in  tlie  ri^it  than  in  the  left  lobe  of  the 
liver.  In  this  form  of  echiiiococcus  cyst,  jaundice  is  of  frequent 
of;currence  and  appears  early,  and  lliere  i*  conMderable  coimective- 
tissue  proliferation  in  the  hci>atic  parcnchjTna.  The  surface  of 
the  liver  is  gihlmus  and  the  organ  itself  coneiidcrabiy  enlarged,  with 
the  result  tliat  the  atfection  is  very  often  mistaken  for  malignant 
hepatic  tumor.  The  tumor  may  attain  to  considerable  dimensions, 
with  manifest  at  ion?  sitnilur  to  those  which  o<?cur  in  nrrhoas — 
hemorrhage  from  tin:  ^tniniich,  intestine,  skin  and  mucosa,  as  well 
as  enlarged  spleen.  The  patient's  life  may  be  spared  for  several 
years,  but  sooner  or  later  the  cyst  proves  fatal. 

Other  Puasites. — In  tropical  countries,  infections  of  the  liver 
occur  by  means  of  the  following  parasites:  a^carides,  Distoma 
bepAticum,  Di^tonui  henialobium  (.Bilhorzia  sanguinis),  Pantasto 
mum  dentictUatum,  coccidia. 

FATTT  LITER. 

The  fatty  contents  of  the  liver,  whicJi  normally'  amount  to  from 
1  to  5  per  cent.,  may  pathologically  increase  to  as  much  as  30  to 
40  per  cent.  Either  the  fat  penetrates  into  the  liver  from  «it)iout 
(fatty  infiltration)  or  there  is  fatty  degeneration  of  the  hepatic 
cells  theuiselves;  as  a  rule  both  modes  occiu*  simultaneously. 

Etiology.— Fatty  liver  is  not  an  idiopathic  alfeotion,  but  occurs 
in  conjunclbn  with  numerous  other  pathologic  conditions.  In 
cases  of  general  adiposity  there  is  always  fatty  liver.  A  large 
number  of  chemical  agent.-<,  such  as  arsenic,  camphor,  alcohol,  car- 
bon dioxid,  mercury,  and  particularly-  phosphorus,  tend  to  the 
deposition  of  fat  in  the  liver,  in  the  presence  of  toxemia.    Fatty 
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Btion  iti  ftC!tte  ycUww  «tro|>hy  of  the  liver  is  a  w«H-kriown 
pRthoIo^f  condition.  Fatty  liver  also  occurs  in  infectious  dis- 
eases and  chronic  digestive  disturbances.  It  i:*  likewise  n  wcU- 
knonii  fact  that  carcinoma,  tuberculosis  and  leukemia  are  conducive 
to  fatty  liver. 

FatholoKj. — A  fatty  liver  retains  its  original  shape,  being  uni- 
formly enlarfjed  in  all  diameters,  with  a  smooth  surface,  and  is 
yellowTsli- white  in  eitlor.  lt»  consistency  '\n  si>ft  and  doughy. 
Cros^sec-tion  admits  of  the  removal  of  a  considerable  quantity  of 
fat  with  11  knife.  Microseopically,  the  i>eri|)hfry  of  the  hepatic  lobe 
and  the  hepatic  cells  theiuaelves  are  seen  to  contain  abundant 
quantities  of  fat  or  fat  drops.  The  fatty  infiUratcd  cells  retain 
tlieir  >ilmpe,  protoplasm  and  nucleus  practically  unchanged,  while 
nucleus  and  pr<)toplasm  of  the  ileRenerated  fatty  cells  are  consider- 
itlily  duitiit);ed  and  inclined  to  atrophy. 

Treatment. — The  treatment  is  concerned  with  removiuR  or  modi- 
fying the  underlying  causi-:^. 


BEPATOPTOSIS. 

rioating  or  migratory  liver  is  ut^ually  a  part  manife.'^tation  of 
a  general  gastruent  en  (ptosis  (see  page  568).  Just  as  the  stomacb 
and  intestine  may  prolapse  by  the  loosening  of  their  liganients,  so 
may  the  liver  be  atfceted  by  stretching  and  loosening  of  its  sup- 
porting ligaments  icoronary  ligament).  Tight  lacing,  pregnancy, 
umbilical  hernia  w  sudden  emaeiation  may  cause  relaxation  of 
this  ligament. 

The  movable  liver  can  be  easily  demon.s.trated  (provided  tbc 
abdominal  walls  are  not  unduly  thick)  in  the  shape  of  a  large 
mnvablc  and  palpable  tumor  in  the  upper  right  alxlominal  region 
which,  in  the  nature  of  things,  can  only  l»e  the  Hver.  It  is  a  par-  ' 
ticularly  characteristic  sign  that  the  displaced  liver  sinks  b«ek 
into  the  rec-osscs  of  the  diaphragm  when  the  patient  assumes  the 
dorsal  decubitus,  in  running  or  walking  the  patient  esjieriences 
a  sensation  of  heaviness,  traction  and  tension  in  the  hepatic  regiou. 
Other  symptoms  are  dyspnea,  eonstipation,  meteorism,  and  hemor- 
riioids. 

Treatm«nt. — For  thera|>eutie  purposes  the  wearing  of  a  well- 
lilting  alMlominal  bandage  is  to  \w  taken  into  consideration.  The 
treatment  is  dirwtcd  against  tlie  coustitutiouul  hubitua  cntcrop- 
toticus  (see  C'hapter  XXX). 
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NEUKALOIA  07  THE  LIVER.  ' 

It  appears  that  purely  nervous  pains  may  occur  ui  the  liver. 
The  hepatic  nerves  eiminate  from  the  abdominal  sjmpatlietic, 
accoropaiiymg  the  he]mtic  arteries  (hepatic  plexus).    As  a  matter 
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of  course  the  diagnosis  of  neuralgic  pains  in  the  liver  can  never 
be  made  with  certainty.  We  have  reports  of  colicky  pains  in 
the  liver,  observed  in  hysterical  individuals,  which,  in  default 
of  any  objective  findings,  have  been  regarded  as  neurotic.  The 
paroxysms  of  pain  are  quite  similar  to  those  of  gallstone  colic. 
Occasionally  paroxysms  of  this  kind  occur  in  conjunction  with 
menstruation  as  well  as  with  various  neurasthenic  or  neuralgic 
symptoms. 

The  object  of  the  treatment  is  to  remove  any  possible  neuras- 
thenic or  hysterical  underlying  affection,  and  to  apply  soothing 
remedies,  such  as  the  bromids,  morphin  and  heat,  when  paroxysm 
.occurs. 


CRT. 

DISEASES  OF  THE  lilLE  DUCTS  AND  GALL  BLADDER. 

CHOi.ANGiTr«;CHoLEcn-srrrns;  CatarhhalJaundick;  Hkmobrhage; 
Neopmsms;  Dilatation;  Parasites;  Gallstones. 

IHTLAMMATIOH  OF  THE  BILE  DUCTS  AND  GALL 
BLADDEfi. 

CboUngitls  and  CllolecTStitis. — liiliummatiuii  uf  tla-  bile  iliKt't 
and  RaH  liladder  is  luiially  du«  tn  microfiriiaiiisma  —  Bacillus 
ci>\\.  tyjjhoid  ami  imnityplmid  ItarilH,  pm-uitiiKinTi,  atrfptfirocci, 
staphyli>c()cci,  rholera  orRanisras,  and  tubercle  bscilH.  As  a  rule 
normal  liilt  is  sterile.  'I'he  manner  in  which  the  chdledorhus 
inosculates  into  tJie  intestine  prevents  the  intestinal  contents  and 
intestinal  bftrt<Tia  from  entering  the  duct.  If  the  orRanisnis 
mentioned  above  shotdd  find  access  to  lh«  bik-  ducts  under  piith"- 
logic  conditions,  cither  fr<)ni  the  intestine  or  from  the  blood,  certain 
prnlisiwsin}:  fuctors  must  be  present  in  order  that  they  ma\'  di.-tplay 
their  infertiou.t  properties.  Such  factors  are:  abuonnality  of  the 
epithelium  of  the  ducts,  cluing:cs  in  the  circulutiun,  kinkutg,  occlu- 
sion or  compression  of  the  ducts.  Inflammation  of  these  ducts 
may  also  occur  indcixrudently  of  biu'leria,  from  portal  stiisis.  pas- 
sive hyperemia  of  the  Hver,  or  parasites  invadinn  the  Utter  from 
the  intestine. 

Patholocy. — The  pathulupc  changes  in  simple  choluiifcitb  consist 
in  swelliiiK,  hyperemia  and  reddening  of  the  mucous  membrane, 
and  loosenio):  of  the  epithelium.  This  causes  more  or  less  constric- 
tion of  the  ducts  and,  consequently,  biliary  stasis.  j\s  the  affce- 
tion  pn)cecds  the  bile  ducts  become  wholly  or  in  part  (ille*l  with  a 
viscid  or  ^uyish-ycllow  mucous  secretion,  containing  numerous 
desquamated  cylimiric  epilhelia.  These  chaiiRcs  are  most  pro- 
nounced in  the  larger  bile  ilucts,  and  especially  in  the  choledochus 
and  cystic  duct,  and  in  most  eases  e<iema,  hyperemia  and  abundant 
mucus  arc  to  l»e  found  at  the  junction  of  the  common  bile  duct 
and  the  duodenum.  In  a  case  of  catarrhal  jaundice  R-cently 
reported  there  was  inhltratiou  and  swelling  of  the  lymphadenoid 
tissue  in  the  wall  uf  the  eominon  bile  duct  similar  in  ap])earaiice 
to  that  seen  in  inflanmiation  of  the  vermiform  appendix.  If 
the  eholcdochus  rcinnins  ui-elude<l  for  any  coiisi<lerable  length  of 
time  this  condition  will  iemi  to  a  more  or  less  extensive  enlarge- 
ment of  the  tributary  biU-  ilucls  and  of  the  gall  blndder.  At  the 
same  time  the  liver  is  swollen.     An  acute  catarrh  will  persist  fur 
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two  ur  three  weeks  aiid  imrU'r^o  re-«oIuti(>n  without  leavini;  any 
permanetit  cbaugcB.  Should  tUc  ulfcctiun  become  rhronie,  as  in  the 
presence  of  intone;),  parasites,  neoplasms,  etc.,  the  ducts  gradually 
become  more  dhtended  and  thickened,  and  filled  with  a  purulent, 
mueoiLs,  Rrayi-th-yellow  fluid.  There  may  also  be  frravc  uimtomic 
changes,  ulccrutiona,  etc.,  or  even  obliteration  of  the  Wle  ducts. 
The  pathologie  changos  in  simple  cholec>'5titis  are  much  the  same, 
except  that  occlusion  of  the  ruH  bladder  in  more  apt  to  occur  than 
occlusion  of  the  bile  ducts,  which  tend  to  stretch  under  the  inner 
pressure.  If  clioleoy,ttitis  runs  a  chronic  course  it  may  as.snnie 
a  piunitent,  ulcerative  cluirueter.  There  also  is  a  pos^bility  of 
the  cystic  contents  I>einK  absorbed,  lejuling  to  shrinkage  and  final 
obliteration  of  the  gall  bladder  and  cystic  duct.  Or  the  iuflam- 
matiou  may  spread  from  the  mucous  membrane  to  the  other 
strata  of  the  ga\\  bladder  and  organs  in  its  \'i(nnity  (stomach, 
intestine).  causinK  inflammatory  jirocesaes  and  adhesions.  The 
pylorus  i-*  often  well  fixed  to  the  riftht  of  the  median  line.  This  is 
the  so-called  "Kail-bladder  position  of  the  stomach"  wliich  is 
easily  demonstrable  by  the  Ikismuth  meal  and  the  Roentgen  ray. 
(See  paKc  I.tO  and  Piute  XXI,  Fin.  '-■) 

Choleej-stitis  will  often  alter  the  outline  and  llie  size  of  the  liver. 
The  ripht  lobe,  as  a  result  of  the  t;till-hladder  infection,  becomes 
hypertrophied,  eitlier  in  wpherical  form  over  the  ate  of  infection  or 
from  this  point  downward  ai«!  to  the  riRlit,  forminR  a  tonRUe-like 
enlargiinent  (known  ns  Hic<ler9  lobe)  which  may  cxleiid  front  tin- 
median  line  to  the  extreme  margin  of  the  hvcr  to  the  right.  While 
in  pronotmced  ea»es  the  right  lobe  is  distinctly  jialpable,  liiat 
portion  of  the  Hvcr  which  lies  to  the  left  of  the  median  line  cannot 
be  deteotcfl  hj'  the  sen^e  of  touch.  Sensitiveness  of  the  affected 
region  is  manifested  by  rigidity  of  the  right  rectus  musL'le. 

Inflammatory  processes  of  the  gall  bladder  or  its  adjacent  struc- 
tures nuiy  lead  to  the  formation  of  adhesionn.  The  most  common 
of  these  adhesions  implicate  the  duodenum  or  the  pyloric  end  of 
the  ritiinmch,  or  both.  It  Iws  been  found  that  deep  eiintinuous 
jircssure  to  the  right  of  the  simiul  oohunii  U-twccn  the  seventh 
and  eleventli  ribs  will  induce  pain  in  case  of  gall-bladder  mlhesicHi. 
According  tu  Friedman,  these  )iressure  points  arc  pathognomonic 
of  pericholecxstic  adhesi<)ns  with  or  without  cholecystitis.  (For 
Naniiyii's  and  Murphy's  signs  for  chotecy-,t it i^  see  page  (il!),) 

Symptoms. — The  symptoms  of  cholangitis  and  those  of  cholecys- 
titis are  very  much  alike.  In  most  cases  of  cholecystitis  the  bile 
ducts  are  smiultaneousJy  afTectcd.  If  the  acute  inflammation  is 
at  all  extensive,  it  will  cause  pain  in  the  region  of  the  gall  bliiddcr 
and  enlargement  of  this  organ  an<I  of  the  liver.  According  to  the 
inteiwity  of  the  inflammation  and  the  extent  of  the  biliary  stasis, 
the  pains  and  hepatic  liypertniphy  will  vary.  At  times  there  may 
be  colicky  paroxysms  simulating  gallstone  colic.     At  any  rate  the 
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diftgnosts  limy  be  doubtful  until  the  ai>pear»itoc  of  JHUiidii-e,  a 
charadcrbtic  sj-mptom.  which  points  distinctly  to  the  bile  ducts 
as  tJie  seat  of  the  trouble.  The  patliolojtic  picture  then  presented 
is  usually  characterized  as  cntarrhal  jaundice,  and  it  is  assumed 
ihat  this  affection  is  caused  by  the  spreading  of  Ka^trie  or  intea- 
linat  catarrh  to  the  bile  ductii.  It  often  be)!;ins  with  di)ce>itive 
disturbances,  anorexia,  nausea,  vomitinf;,  eructation.  >rre|iular 
HtofJs,  and  slight  fever.  Jaundice,  which  develops  slowly,  is  dLi- 
tinctly  seen  in  the  conjunctivir,  and  later  also  in  the  skin,  in  chanj:- 
itiK  intensity.  Coticoniitftnt  nmnifestalinna,  consLjlin^  of  retarded 
pulse  and  itching  of  the  skin,  will  make  their  appearance,  in  many 
cases,  however,  gastric  and  intestinal  manifestations  are  entirely 
absent,  and  in  these  cases  the  etiology  of  the  jaundice  is  not  always 
clear.  There  i.i  a  clear  connection  lietween  cholecystitis  and 
ntyiicardial  iiiconipctoiice.  A  weak  layocardium  is  the  rule  in  all 
gall-bladder  affections.  The  assumption  has  recently  been  favored 
timl  there  i.-*  such  a  thing  as  functional  jaundice — that  tlie  pigment 
components  irf  the  bile  and  the  components  which  cause  jiruritus 
are  not  produceil  at  the  same  time  nr  place,  perhaps  running  in 
different  directions,  with  the  consequence  that  the  entire  bile-pro- 
ducing apparatus  and  the  hepatic  function  are  interfered  with. 
This  conclusion  has  been  drawn  from  the  fact  that  at  times  itching 
precedes  jaundice  by  several  days  or  persists  after  the  jaundice 
has  subsided,  and  from  the  further  fact  that  in  some  cases  of 
jaundice  there  is  no  itching,  the  substances  that  cause  it  having, 
presumably,  not  been  produced  at  all.  It  is  also  a  striking  fact 
that  catarrhal  jaundice  not  infrequently  occurs  endemicnlly.  Tak- 
ing into  cMisiderntion  the  Ivinpha^lenoid  alFirtion  of  the  choled- 
ochus  referred  to  alxive,  this  might  gi\e  color  to  the  idea  that 
jaundice  originates  hematogemnisly  from  infection,  like  the  fre- 
quent oceurrenee  of  appendicitis  after  tonsillitis.  As  the  catarrh 
suhflides,  the  symptoms  likewise  gradniilly  disappear,  jaundice 
and  iut  Bcconiimniinents  nx-edc.  the  feces  (which  were  clay-eolored) 
resume  their  normal  color,  and  the  enlarged  liver  underpjes  invo- 
lution. However,  nejirly  every  prolonged  ease  of  jaundice  causes 
weakness,  emaciation,  and  anemia — a  fact  which  is  explained  by 
the  injurious  influence  exerted  by  the  biliar>'  acids  upon  the  red 
bliMid-ciirpusclcs,  depriving  them  of  hemoglobin. 

When  there  is  biliar\'-duct  obstruction  inducing  the  back  flow  of 
bile  into  tlic  iiver,  serious  damage  is  done  to  tlic  liver  cells.  Ncerosis 
and  connective  tissue  change  take  place.  It  is  assumed  that  the 
destruction  of  the  li\"cr  tissue  depends  upon  the  chronicity  of  the 
hiharj'  stasis.  The  longer  a  clinical  jnuniiice  continues,  the  more 
damage  is  <loiie  to  the  livtT. 

Among  the  scquehe  of  catarrhal  jaundice,  gallstone  formation 
ranks  first,  and  there  is  no  doubt  that  concremeDts  arc  often  formed 
in  the  bile  in  cholangitis.    A  serious  complication  consists  in  the 
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two  or  three  wceki  and  uiifiCTjto  resolution  without  Wving  any 
permanent  crhungt's.  SliuukI  the  sfTvctiuii  l>vc-oiiic  chronic:,  lu  in  the 
presence  of  stones,  parasites,  neoplasms,  etc.,  the  ducts  gradually 
become  more  distended  and  thickened,  and  filled  with  n  purulent, 
Riucniis,  Rraj-ish-yellow  fluid.  ITierc  may  also  be  Rrave  anatomic 
diftDgeii,  ulcerations,  etc.,  or  even  obliteration  of  the  bile  ducts. 
The  patholoRic  changes  in  simple  cholecystitis  arc  much  the  same, 
except  timt  occlu»ion  of  tlie  gall  bladfler  l-*  more  apt  to  occur  than 
occltLsion  of  the  bile  ducts,  which  tend  to  stretch  under  the  inner 
pressure.  If  cholecystitis  niiis  a  chronic  course  it  may  asaiime 
u  purulent,  ulcerative  character.  There  also  is  a  po^ibility  of 
the  cystic  contents  being  absorWd,  leailing  to  shrinkage  and  final 
obliteration  of  the  gall  bladder  uiul  cystic  duct.  Or  the  inHaui- 
mation  may  spread  from  the  mucous  membrane  to  the  other 
strata  of  the  gall  bladder  and  organs  in  its  vidnity  (stomndi, 
inteatinet.  causing  inilammatory  processes  and  adhesions.  The 
pylorus  is  often  well  fixed  to  the  right  of  the  UK-diiin  line.  This  is 
tlie  so-called  "gall-bladder  position  of  the  stomach"  which  is 
easily  demonstrable  bv  the  bismuth  meal  and  the  Roentgen  rny. 
(Sce'pHge  150  and  I'late  XXI,  Kig.  2.) 

f'holecystitis  will  often  alter  the  outline  and  the  size  of  the  liver. 
The  right  lobe,  us  a  result  of  the  gall-hludder  infection,  becomes 
hypertrophied,  either  in  spherical  form  over  the  site  of  infection  or 
from  this  point  downward  and  to  the  right,  forming  a  tongue-like 
enlargement  {known  as  I{ic<lers  lobe)  which  may  extend  from  the 
median  line  to  the  extniiie  tnurgin  of  the  liver  to  the  right.  While 
in  pronounced  cases  the  right  lobe  is  distinctly  ])a1pable,  tliat 
portion  of  tlic  liver  which  lies  to  the  left  of  the  median  line  caiuot 
be  detected  by  die  sense  of  touch.  Scn-sitiveness  of  the  affected 
region  is  manifested  by  rigidity  of  the  right  rectus  muscle. 

Inflammatory  processes  of  the  gull  bladder  or  its  adjacent  struc- 
tures may  lead  to  the  formation  of  adhesions.  Tlic  most  common 
of  these  adhe^ons  implicate  the  duodenum  or  the  pyloric  end  of 
the  stomach,  or  both.  It  has  been  found  that  deci»  continuous 
pressure  to  the  right  of  the  sphial  column  Wtwccn  the  seventh 
and  eleventh  ribs  will  induce  pain  in  case  of  gall-blmlder  adhesion. 
According  tn  Friedman,  tliesc  pressure  }>oints  arc  pathognomonic 
of  pericholecy.stic  adhesions  with  or  without  cholecystitis.  (For 
NaunynV  and  Murphy's  signs  for  cbolecystiliN  see  page  f)19.) 

SymptoiM.^'l'hc  symptoms  of  cholangitis  and  those  of  cholecys- 
titis are  very  much  alike.  In  most  cases  of  cholecystitis  the  bile 
duds  arc  simultaneously  alTccted,  If  the  acute  inflammation  is 
at  all  extensive,  it  will  cause  pain  in  the  region  of  the  gall  bla<lder 
and  enlargement  of  this  organ  and  of  the  liver.  .\c«)rding  to  the 
intensity  of  the  inHammation  and  the  extent  of  the  biliary  stasis, 
tlie  pains  and  hepatic  hyiiertrophy  will  vary,  .\t  times  thejc  may 
be  colicky  paroxysms  Mmulnting  gallstone  colic.     At  any  rate  the 
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HiaKtiusis  (nay  be  doiihtful  tintil  the  appearance  of  jaundice,  a 
charaetmstic  s>^nptom,  which  points  distinctly  to  tlie  hilc  ducts 
tts  the  Meat  of  the  truuble.  The  pathologi<;  picture  then  presented 
is  usnaily  characteme<l  as  catarrhal  jaundice,  nnd  it  is  assumed 
tliat  this  affection  is  caused  by  the  s]>rea<ling  of  caatric  or  intes- 
tinal catarrh  to  the  bile  ducts.  It  often  bepinn  with  digestive 
disturbuna'S,  anorexia,  nausea,  vomiting,  eructation,  irregular 
Htnob,  and  slight  fever.  Jaundice,  which  develops  slowly,  is  dis- 
tinctly seen  in  the  conjunctivje,  and  later  also  in  the  ?kin,  in  chang- 
ing intensity.  Concomitant  manifestations,  consisting  <)f  retardwl 
puls«  and  itching  of  the  skin,  will  make  their  appearance.  In  many 
cases,  ho«-evcr.  gastric  and  intestinal  manifestations  arc  entirely 
abitent,  and  in  these  rase.s  the  etiology-  nf  the  jaundice  is  not  always 
clear,  'riierc  is  a  clear  connection  between  cholecj-stitis  and 
myocardial  incompetence.  A  weak  myocardium  is  tlie  rule  in  all 
Kall-blBd<lcr  affi-ctions.  'i'he  a.ssimi]>tion  has  recently  t)een  favored 
that  there  U  such  a  thing  as  functional  jaundice — that  the  pigment 
components  of  the  bile  and  the  eompnuents  which  cause  pruritus 
Are  not  produced  at  the  same  lime  or  place,  perhups  nmniiig  in 
different  directions,  with  the  coa-iCfinence  that  the  entire  bile-pro- 
ducing a]]paratus  and  the  hejiatic  fmiction  are  interfered  with. 
This  conclusion  has  been  drawn  from  the  fact  that  at  times  itchuig 
precede*  jaundice  by  several  days  or  persists  after  the  jaundice 
lias  subsided,  and  from  the  further  fact  that  in  some  cases  of 
jaundice  there  ts  no  itching,  the  substances  that  cause  it  having, 
presumably,  not  been  produced  at  all.  It  is  also  a  striking  fact 
that  catarrhal  jaundice  not  iufrwiuently  occurs  endeinically.  Tak- 
ing into  consideration  the  lymphadenoid  affection  nt  the  eholed- 
ochns  referred  to  above,  this  might  give  color  to  the  idea  that 
jaundice  originates  heiniitogcnously  from  infection,  like  the  fre- 
qnent  occurrence  of  ap|>eiH  licit  is  after  tl1n^illitis.  As  the  catarrh 
subsides,  the  symptoms  likewise  gradually  disappear,  jaundice 
and  its  accompaniments  recede,  the  feces  (which  were  day-colored) 
resume  their  norniid  c<il<ir,  and  the  enlnrged  liver  nndergws  invo- 
lution. However,  nearlj'  every  i»rolonged  case  of  jaundice  causes 
weakness,  emaciation,  and  anemia— a  fat-t  which  is  explained  by 
the  injurious  influence  exertwl  by  the  biliar>'  acids  upon  the  red 
blood-corpusclfts,  depriving  them  of  hemoglobin. 

When  there  is  biliarj-<luct  obstruction  inducing  the  back  flow  of 
bile  into  the  liver,  serious  damage  is  done  to  the  liver  cells.  Necrosis 
and  connective  tissue  change  take  [dace.  It  is  assimied  that  tJic 
destruction  of  the  liver  tissue  depends  upon  tfic  elironicity  of  the 
biliar\'  stasis.  The  longer  a  clinical  jaundice  continues,  tlie  more 
daniage  is  done  to  tlie  liver. 

Among  the  scqueke  of  catarrhal  jaundice,  gallstone  formation 
ranks  6rst,  and  there  Ls  no  doubt  that  concrements  are  often  formed 
in  tlie  bile  in  cholangitis.    A  serious  complication  couiusts  in  the 
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agtchitiimlititi  of  llit*  oammoii  bile  duct,  whir])  may  occur  thnr 
loss  uf  iu  epithelium  ur  as  h  result  of  ulci-fativc  procvssn-s  Id- 
to  dirnnic  biliary  staMn.    This  may  cause  an  enormous  dilat^^Kii^^ 
or  the  bile  duct  mid  gull  bluddcr,  serious  iiijurj'  to  the  liver.  eii)^s.^qg, 
tion.  and  cachexia.     H  the  obliteration  b  confined  to  the  c;^  ^-^ 
duct,  there  will  be  dmywy  ti(  the  ^tl  blndder;  if  branches  o^^  ^^ 
hepatic  duct  are  involved,  then.-  nuiy  be  partial  iilropliy  u^K  t/M. 
hepatic  tissue-    The  test-diet  stoni  is  eharacterbtk  (.sc«  ('Iik^-|j^(^^ 
IV).    When  there  is  an  obstruction  of  tllc  comuioD  duct  tlie        (^ 
denal  contents  are  typical  (see  page  109). 

The  affccTtion  lasts  from  three  tii  four  weeks,  in  light  eiiws       /jiuj 
ten  to  fourteen  day.-*;  rases,  however,  have  lieen  ob^rved  v^-jUq^ 
coiitiiiued  for  three  or  four  mouths.    As  n  general  rule  the    vmg. 
nods  is  good,  unless  the  chronic  changes  above  referred  to  sfinuU 
supervene. 

Cholemia  i.s  occasionally  a  family  affection,  but  the  patboJcip' 
of  this  form  is  not  clearly  understotwi.    The  vii«ial  cause  u  *" 
angiocholitis.  or  some  obstacle  prevcotiug  the  normal  flow  of  ^*' 
which  iiwluces  hypertrophy  of  the  livei,  with  urobilinuria.    F«it»*^ 
iai  cholemia  can  be  separated  into  two  stages:  tlic  first  bcini;       i 
long  one  of  coutpensation,  well  Ixinie  by  the  patient,  the  secftt^-^j 


stage  one  of  broken  coui)Krn»ation  and  resulting  cuniplication 
During  the  first  stage  hemorrhageji  often  occur,  as  epistasb 
menorrhagia.  llic  functional  disturbance  of  the  liver  is  apt  t  "^^^ 
cause  the  violent  attack.'*  of  migraine  which  are  seen  in  cholenucsr^^^ 
IMaffnosis.  —  Examination  of  the  duodenal  contents  should  hy*^yt 
made  in  all  cases  of  suspected  cholangitis  and  cholecystitis  (see  pages  ^^^ 
1 04  and  1 09) .  It  f umJslics  direct  diagnostic  evidence  of  the  bcgiouin^ 
of  hilifti^'stasU,  the  precursor  of  biliar>' disease.  To  drain  thebiliai, 
system,  the  duodcniun  should  be  douched  witli  90  Cc,  of  a  SO-per-"^ 
cent,  solution  of  niagnesiinn  sulphate,  uhich  rvlaxes  the  sphinctet 
of  the  common  duct  and  contracts  tlic  gall  bladder.  In  a  few  miit^' 
ute.<<  there  is  a  free  flow  of  bile  in  the  duodenum.  Ljxin*  demon''-' 
stratwl  that  the  first  bile  coUcctctl  is  from  the  common  duct,  cystiij* 
duct,  and  hepatic  ducts.  It  soon  becomes  vividly  golden-yellow  I* 
color  and  of  a  syrupy  consistence.  This  is  followc*!  by  a  second  aa«^*" 
darker  bile,  presumably  from  the  gatl  bladder;  and  then  comes  ■* 
thinner  coiiunon  yellow  bile  that  has  been  frcslity  se»Teted  by  t\-€.-^ 
liver  cells.  Any  ilcviation  from  this  normal  secretion  means  path**''^'' 
logic  change  in  tlie  biliary  system.  It  is  therefore  important  th:*''-^ 
attention  be  given  to  the  gross  appearance  of  the  bile,  such  as  cok:*^'*''^ 
consistency,  viscosi^',  transparencj',  and  turbidity.  ICsitecial  sKi*,*-*'"'' 
should  be  made  microscopically  for  the  presence  of  bile-stain*":«JK'* 
epithelium,  pu-s.  leukoc\'tes,  red  blood-corpuscles,  crystals,  conc^^i^  *"*■ 
tions,  mucus,  and  bacteria. 

■  B.  8.  VinooDt  LyoD:  Ttui  Nrcd  of  Riirly  Dlnituoilii  atui  l>««Inwat  ti 
dochitiit.  ChuIeoy«titi*  and  Chi>l«lithiujii»,  ADnaltxif  Modioiiiv.  July,  IffH. 
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fi^^ppport  of  hU  patholo^c  findings  in  iOOO  gall-bladder  ciisea 
Smithies  dfflart-s  that  in  nearly  50  per  c«nt.  pencholecystic  adhe- 
sions were  found,  in  wbirh  the  duodenum  was  usuull>'  involved, 
inducing  dispkcetneiit  uml  distortion  of  the  latter.  The  Roentgen 
ray  will  not  always  show  this  abnonnality,  becaii^  the  opoqtie  meal 
in  the  stoniiuh  ovcHiiiw  llie  (iescending  and  transverse  portions  of 
the  duodenum.  I'aiefski'  utilizes  an  espceially  long  <iuodenHl  tube 
under  such  eonditions  to  \'isualize  the  duodenum  by  means  of  tiie 
Rnent^n  ray.  Displacements  and  angulations  due  to  periduodenal 
lulhesions  can  thiu*  be  recognized.  The  t^urse  ot  the  duodenal  tube 
follows  the  les.scr  curvature  of  the  stomach  through  the  pylorus  into 
the  jejunum.  Normally  the  roentgenogram  shows  the  tube  in  tlie 
duodenum  as  an  unaltered  horstslioe-ahaijc)  curve.  Distortion  of 
thLs  duodenal  curve  indit^tes  displacement  and  adhesions  of  the 
duodenmn  suggestive  of  gall-bladder  pattiolog>\ 

Traction  on  the  umbilicus  in  tlic  direction  of  the  pube^  often 
induces  pain  over  the  gall-blnd<ier  region  (sec  page  019.) 

KitmoeoiiM.— Hemocones  provide  an  indirect  means  of  ascer- 
taining the  existence  of  bile  acid  retention.  They  are  for  the  most 
part  granule.-*  of  fat,  emulsified  in  the  small  intestine,  absorbed 
and  carried  into  the  general  circulation  through  the  thoracic  duct. 
'Ilicy  arc  easily  demonstrable  by  the  ultramicroscope  as  tiny  spark- 
llnf;  granulations,  animated  by  constant  well-marked  Brownlan 
movement.  To  detect  them,  the  patient  is  given  au  ounce  of 
huttcr  on  a  slice  of  bread.  Three  hours  later  a  drop  of  blood  is 
taken  from  the  finger,  placed  on  «  slide  and  gently  squeezed  with 
a  cover-glass.  The  liemocones  can  be  readily  seen  in  the  open 
ftptoa  with  the  ultramicro8eoi>c.  'I'bey  arc  found  in  the  blood 
for  four  or  five  hours  in  proportion  to  the  amount  of  fat  ingested. 
In  cases  of  obstruction,  the  bik-  not  entering  the  duodcnura,  no 
liemocones  are  found  in  the  blood  after  the  ingestion  of  butter. 
When  it  is  desired  to  ascertain  the  state  of  the  setTetion  of  bile 
salts,  the  finding  of  hemocones  indicates  that  the  ingested  butter  has 
been  absorbed  after  due  elaborutinn  by  the  bile  salts.  A  negative 
r'isuh  would  piiint  to  defectivp  absorption  of  fats  and  inf«-rentially 
to  the  lack  of  liile  salts  in  the  dnod<.<nuni. 

Treatawnt. — Kxperieticc  has  shown  that  catarrhal  jatuidice  is 
most  favorably  influenced  by  Carlsbad  mineral  waters,  though 
there  is  no  uvidctice  that  tliese  waters  have  any  cholagognc  action; 
their  bencfinal  effect  is  probably  due  to  their  anticatarrhal  prol)er- 
ties.  Furthermore,  tlic  alkalis  contained  in  the  Carlsbad  waters 
will  protect  the  red  blofMl-eorpuscles  from  the  hemolj-tie  action  of 
the  biliary  acids  in  jaundice  by  raising  their  iwwer  «>f  resistance. 
The  Carlsbad  cure  is  best  taken  in  Carlsbad  itself,  but  may  also 
be  carried  out  at  home  with  Carlsbad  Muhlbrunnen  or  S(hlos,s- 

I.  O.  PKlcfski:  Inlulwlion  and  ViniiJIulion  of  th#  DundNiuin  wllli  iLc  Duudo- 
U>1  Tube,  JourriiJ  uf  th?  Amerir&n  Medical  AmDclation.  DpciMulx-r  4.  1910, 
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bruniieit.  The  treatment  liihould  not  enmmenoe  until  after  goHtric 
or  ii)t(!Htinal  sjinptoms  have  been  relieywl.  It  is  as  follows:  In 
the  morning  200  Cc.  (7  ounces)  n{  ihe  water,  heated  to  90°  F.,  is 
taken  upon  an  empty  stomach,  foUowi-tl  by  tlic  same  quantity 
twenty  minutes  later.  Four  hour^i  after  the  midday  meal  tbe  same 
quantity  is  inf[cstcd  at  the  same  temperature,  and  immedifttely 
before  retiriiiR  l.'jO  fc  (5  ounee-s)  at  a  somewhat  lower  temperature. 
After  a  week  the  temi)er«lnre  of  the  water  may  lie  raised  to  95° 
to  lUU"  F,  If  indicated,  and  especially  in  constii>ation,  4  Gm.  <3i) 
of  Carlsbad  spnidel  salt  or  Carlslwd  elTer\'e3ceiit  salt  13  added  to 
the  first  glass  of  water.  Sodium  phosphate,  sodium  stdpliate  or 
mafniesium  sulphate  e^n  Ix-  Riven  with  the  same  benefit  (sec  \tap: 
284).  Small  doses  of  piiivin  rhei  eompositiis  likewise  have  »  fa%'or- 
able  effect,  ^^'hile  taking  thlt  treatment  the  patient  sliould  not 
walk  much.  The  treatment  should  be  kept  up  for  two  or  three 
weeks  after  the  jaundice  and  the  swclUng  of  the  livtr  have  dis- 
apiK-Ared,  and  repi-atiii  about  mx  months  later.  In  ref^ard  to 
jaundiec,  testing  of  the  urine  for  urobilitiogeti  is  of  pructieal  imjior- 
tance,  l>ecause  this  substance  is  often  demonstrable  loiifi  after 
urobilin  has  eeased  to  be.  Tlie  <'urlsbad  cure  presupposes  normal 
Rastric  motility,  and  any  changes  in  the  drculation  demand  caution. 
Hfitli  qiiuritity  and  Imiirerature  of  the  water  sliould  be  kept  withm 
moderate  limits,  especially  when  the  Itlood-pressurc  is  high. 

Kiuhoni  found  that  glycerin,  given  in  teospoonful  doaes  three 
times  daily,  exerts  an  antiputrefactive  action  on  the  bile.  This  v.-a» 
proved  by  a  study  of  the  bile  after  it*  removal  through  the  duodenal 
tube.  Patients  to  whom  (ilyccrin  has  been  given  furnish  a  bile  tlmt 
can  be  kept  from  one  to  two  riays.  Witiiout  tliis  medication  the 
duodenal  secretion  after  cxijosurc  to  the  air  for  a  few  hours  begins 
to  decompose  and  in  the  course  of  six  hours  develops  a  jjutrid  odor. 

The  following  may  he  given  with  advantage: 


R — Sndii  hirATbonAtis 8  0 

Glyturiui 00  0 

Aciiur  dinlillnbo ISO  0 

Miace. 

Sfg.— Tsbk'HpooiUul  three  limos  a,  day,  half  an  hour  before  neala. 


5v 


Salicylic  aidd  and  hexamethylenamin  have  n  distinct  dlsinfectmg 
action  upon  the  bile  and  probably  a  direct  (bolagogue  effect.  The 
polyvalent  combined  bacterial  vanincs  arc  valuable  adjuvants. 

The  local  application  of  a  26-per-(;ent.  solution  of  msgavHum 
sulphate  to  the  intestinal  mucosa  causes  a  relaxation  of  the  mus- 
cular wall.  On  the  introduction  of  one  ounce  of  this  solution 
through  the  duodenal  tube  into  the  <lu<Kienum,  the  sphincter  of 
the  common  bile  duct  relaxes,  allowing  free  flow  of  bile.  Duodenal 
lavage  with  a  solution  of  nmgnnsium  sulphate  should  be 
in  all  these  cases.    Thus  noa-surgical  draiuagc  of  tlie  gall  bl 
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an<I  blip  ducts  pvt-s  most  pnitif.viiig  results.  This  is  «MinpIc  process, 
sincp  we  ar«  alilf  to  use  tlif  (iutxlcuHl  tulw  to  advantage.  With  its 
aid  wc  can  Bp|)!y  iiiciticatiuii  directly  to  the  murous  iDembrnnc  of 
ttic  duodeniim  (tiee  page  104).  By  <luodciml  lavage  the  biliary 
apparatus  cau  be  tlioroughly  drained  (see  page  105). 

The  diet  should  be  al)9olutcly  frfc  from  irritating  constituents, 
("arholiyt Irate.*  should  be  given  in  iiWrai  quantities  ui<'e.  farina- 
ceous food,  farinaceous  infant  foods,  dextrinizcd  flour).  As  to 
fats,  none  but  emulsified  or  easily  emulsifiable  fats  are  allowed — 
whiHi  means  aniull  quuntitivs  of  butter  and  milk,  because  other 
neutral  fats  cannot  be  emulsified  in  tbc  absence  of  the  biliary  flow, 
Nor  is  it  ad\isttble  ti>  allow  large  quantitie.s  of  meal,  because 
putrefactive  processes  may  ea»ly  develop  in  the  intestine  in  stasis 
of  the  septic  bite  and  accompanying  disturbance  of  pancreatic 
function.  For  this  reason  none  but  tender  meat  (veal,  chicken, 
pigeon,  sweetbread)  may  be  given.  I'ancreatic  preparations  may 
be  indicated  as  adjuvant  treatment  (see  pajiic  202).  \'cgct«bles 
arc  allowed  in  purfe  form  and  finely  divided.  The  meals  should 
be  small,  hut  freciuent. 

Patients  sliould  ha\'c  much  rest  in  bed,  especially  in  the  first 
ittages  of  the  atfection  and  according  to  the  degree  of  its  intensity. 
Hot  i-ataplasiiis  are  applied  to  the  hejiatic  region.  'Hiq  unpleas- 
ant itching  is  at  time.1  relieved  by  ablutions  with  diluted  vinegar, 
lemon  juice,  chloroform,  sjnrit  of  menthol,  or  warm  baths.  Occa- 
sionally the  itchinR  ceases  after  a  hj-podcrmic  injection  of  pilocjupin. 

A»  a  palliative  measure,  Anderson's  powder  'u  useful: 

Om.  or  Crt, 

H — Camphoria 610  3iM 

zinci  oxidi l&|0  Sn 

Aniyli aOjO  g] 

8i|.— Dutt  lightly  ovvir  akin  with  it  powder  pulT. 

Sappur&tire  Cholangitis  and  Cholecystitis.— &tioloKr.—Thi«  origi- 
nates from  the  sutiie  caust^TS  as  simple  catarrhal  inltauunation  and 
occurs  when  the  latter  takes  a  grave  course.  It  may,  however, 
also  occur  in  the  course  of  serious  infectious  disca.'W's  (cholera, 
sepsis,  typhoid),  or  it  may  spread  from  neighboring  inflammations 
and  ulcerations  to  the  bile  ducts  or  gall  bladiler.  Meclumical 
causes  such  as  gallstones,  para^tes  or  woun<ls  are  often  the  pre- 
disposing factor,  enabling  the  microorganisms  to  gain  a  foothold. 

Pathology. — The  gall  bladder  is  affected  most  frequently.  It,  as 
wdl  iL'^  iht-  di-sea-sed  bite  duct,  i*  dilate<l  and  fille<l  with  a  muco- 
))urulent  or  ichorous  fluid.  The  mucous  membrane  is  hyperemic, 
incrassaled  and  hemorrhagic,  while  fibrinous  Inflammations  with 
iiDero:us  of  the  mucosa  and  ulceration  may  supervene.  The  ulcera- 
tions may  peJ-meate  the  entire  wall  of  the  gull  bladder  or  duets, 
leading  to  absucsses  of  the  liver,  adhesions  to  the  neighboring 
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parts,  and  perforation  of  the  pall  lilwlder.  In  the  <rnurae  of  destrtio- 
tivu  profcsst's  Ml  the  wall  of  the  jjull  bluddfr.  biliarj-  utTiisiun  into 
the  peritoneal  cavity  is  not  infrequent,  causinR  biliarj-  peritonitis. 
At  autopsy,  niitToscopio  examination  is  often  notrssary  for  the 
ciet«!tion  of  the  minute  defects  in  the  wall  of  the  gall  bladder  or 
of  the  larjter  diieta  throuRli  whieh  the  bile  has  jHrrcolated.  \\'hen 
the  gall  bladdiT  is  filled  with  pus  and  dihited.  we  have  to  deid  with 
nil  finpiienia  of  the  ^all  bladder.  The  finding:  of  pus  after  aRpiratinK 
the  duodenal  contents  with  the  duutlcnal  tube  assists  in  an  early 
diagnosiH,  providing  tlie  Rail  bladder  is  able  to  discliarge  a  sjieeiinen 
of  it^j  f.oiitcnts  into  the  duodenum. 

Symptoms.  -At  the  onset  there  is  the  same  pieture  a.s  in  eatarrhal 
uifljiniinalioM.  The  gravity  of  the  afTwtioii  docs  not  become 
apparent  until  ehills  and  fever  occur.  Then  there  is  enlargciiietit 
of  the  Kail  bladder  ami  pain  in  the  hepatic  reRton,  altboufch  these 
symptoms  are  also  present  in  other  ujtections  of  the  f;ull  bladder, 
eak'uli,  parasites,  and  tumors.  Kor  this  reason  tlie  diagnosts  Is 
ain-ays  uncertaiti  until  abscesses,  peritonitis,  perforation  or  pyle- 
phlebitis complicate  the  picture.  Manifestati<ms  of  tbia  kind,  of 
course,  render  the  prognosis  grave. 

Treatment.  -The  treatiiienl  is  directed  largely  to  ehecking  the 
intluHUiKLtory  procciw  a»  far  as  [xissiblc  by  rest  in  bed,  application 
of  ice,  mild  lactovegctablc  diet,  and  light  laxatives.  When  the 
fever  is  proiiounied,  autipyretio  remedies  are  prescribed.  1»  col- 
lapse, alcohol  and  the  injection  of  camphor  are  to  be  considered. 
in  all  eases,  however,  where  there  is  a  su.><pieion  of  infectious  chole- 
cystitis, surgical  measures  should  be  resorted  to  as  stKm  as  possible, 
to  prevent  necrosis  and  i>erforation  of  the  wall  of  tlie  gall  bladder. 

HEMORRHAGE  INTO  THE  BILE  DUCTS. 

Hemorrhages  into  the  bile  ducts  occur  as  a  result  of  chronic 
hyix-reinift,  necrosi.s  of  the  mucosa,  or  trauma.  Aneurysms  of  tlie 
hepatic  artery  have  also  been  observed  to  [wrforatc  into  the  bile 
duct3.  .^ny  treatment  in  such  ca.se-s  is  out  of  the  question,  because 
they  cannot  be  diagnosticated  dtu'ing  life. 

NEOPLASMS  OF  THE  BILE  DUCTS  AND  GALL  BLADDER. 

The  most  common  of  these  are  carcinomata,  while  in  rare  cases 
wc  find  fibroma,  sarcoma,  cysts,  papilli)nia,  anrl  tulierclcs.  Carei- 
tioma  <ic<'nrs  in  the  bile  ducts  in  the  form  of  circumscribed  nodules 
of  the  mucosa  or  as  a  diffuse  infiltration  of  the  latter.  The  mucous 
membrane  may  be  int4ict,  but  frequently  it  is  ulcerated.  As  the 
neoplasm  rontinues  to  proliferate,  tlie  walls  of  the  bile  dui-ts  liecome 
rigid  and  thickened,  and  the  iuineu  cunstrioted  or  ot'cluded.  Gall- 
stones are  present  in  many  cases.  Cardnoma  of  the  gal!  bladder 
occurs  in  a  similar  way  and  is  uearl}'  always  a.ssociated  uitli  stone 
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formntioD,  the  lutter  probably  being  Antecedent  to  the  develop- 
ment of  tlie  neoplasm.  Carcinoma  of  the  choledwlius  and  of  the 
papilla  of  Vater  has  likewlst-  been  obsurvod. 

Symptoms. — Neoplasms  of  the  bile  ducts  do  not  cause  any  mani- 
festations unless  tliey  lead  to  occlu«on  of  the  larger  ducts  and  to 
jaundice.  This  is  fullowi-d  by  rapidly  increasing  manifestations 
of  biliary  stasU,  <twelliiiR  of  the  liver,  and  earhexia.  Carcinoma 
of  the  gall  bladder  Is  ustmtly  assooiatcti  with  pnin  in  that  region, 
which  13  often  persistently  present  and  in  many  cases  resembles 
gallstone  colic.  Grudtiully.  a  hard  growing  tumor  can  be  palpated 
in  the  Rail  bladder.  In  carcinoma  of  the  choie<iorhus,  jaundice 
occurs  withi>ut  any  iiaroxj'sni!*  of  jinin.  Women  are  more  frequently 
the  subjects  of  these  mali^imiit  p-owtbs  than  men, 

Diaffnocis.^L'arcinoRia  of  the  bile  ducts  cannot  be  diagnosticated 
mth  certainty,  but  its  presence  may  be  assumed  when  chronic 
jaundice  is  associated  with  carcinomatous  cachexia.  The  affection 
may  last  For  years.  In  carcinoma  of  the  gall  bladder  the  presence 
of  the  (iistinct  growth  sugRests  the  diagnosis,  although  there  is 
a  pus^bility  of  the  growth  haxing  started  from  other  organs  in  the 
vicinity  of  the  gall  bladder  without  giving  any  positive  evidence  of 
the  fact.  \  normal  gall  bladder  doe^  not  lose  its  elasticity.  When 
the  wall  of  a  gall  bladder  has  become  infiltrated  with  leukocjtes 
and  ihickeue*!,  it  is  non-di-steii-iible.  Infection  lewens  the  di.stensi- 
bility.  So  when  there  is  complete  obstru<:tion  of  the  bile  duct  due 
tu  a  earcinoRui  at  or  near  the  duodenal  papillu,  or  at  or  near  the 
pancreas,  the  gall  biwldcr  is  distended  and  a  tumor  is  palpable. 
Courvoisier's  law  api>lie9  here,  that  if  there  is  obstruction  at  the 
common  duct  due  to  malignant  disease  a  tumor  will  be  found  in  the 
region  of  tlie  gall  bladder.  When  the  gall  bladder  is  small  and 
jaundice  is  present  the  obstruction  is  due  to  stone.  The  hemolytic, 
antitryptic  or  niiostagmin  reaction  may  aid  in  the  diagnosis  (sec 
page  543).  The  Roentgen  ray  is  often  of  great  assistance  in  the 
diagnosis  (sec  Chapter  V). 

Traatm«Dt.— I'his  is  surgical.  The  gall  blailder  degenerated  by 
carHnomu,  together  with  the  adjacent  hepatic  tissue,  must  be 
remo%'ed.  Surgery  offers  no  hope  of  cure,  however,  when  there 
are  heiiatic  metastases  or  when  the  portal  lymph  gland  is  already 
atfecteil.  Removal  of  carcinoma  of  the  choletloihus  or  of  the 
papilla  of  \'atcr  bus  been  successful  in  a  few  caws.  Aside  from  thb 
there  is  nothing  left  but  resort  to  palliative  operations,  such  as 
a  biliary  listuln  outward  or  a  fistuU  between  the  gall  bladder  and 
the  small  intestine. 


DIUT&TIOH  or  THE  BIUABT  ORGANS. 

Dilatation  of  the  bile  duels  is  nKvays  n  cimscqui'iice  of  thfrir 
more  or  lesa  complete  occlusion.    iViuong  possible  causative  factors 
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the  following  are  to  Iw  rtniMdered:    jjallatones,  paradtes,  rhronic 
^JnflAmination  with  oblittmitioii  ur  *.i<'u1rirLiil  sti'ii4iNi»  of  the  (luct», 
onnBPtiital  orclunioii  of  the  choIeHochus,  iK-oplnsiiw,  an«ur}'»ms  uf 
the  hcpnlio  artery.  fec«l  stasis,  and  iit-iiplasiiis  oulsjdi-  the  Hvcr. 

H;drops  and  Empyema. — In  hydrops  the  arrest^  bile  is  grad- 
ually absorlMrd,  being  replaced  by  a  serous  Irausudate  frum  tlic 
bloodvessels.  A  pear-shajK-d  tumor  ft-ill  slowly  grow  and  occftsion- 
ally  attain  to  gigantic  size.  Empyema  of  the  gall  bladder  will 
follow  when  the  cj-stic  contents  undergi>  infection  in  any  way. 

Symptoou. — Hydropn  of  the  gall  bladder  gives  rlne  to  but  few 

subjective  mantfcstutioiis—^light  pain  and  pressure  hi  the  region 

of  the  gall  bladder.    The  course  Is  chronic,  «-ith  the  result  that 

,  the  condition  remains  unchanged  for  a  Iting  time,  causing   but 

'  slight   inconvenience   to   the    patient.     In   empyema,   fever   will 

devcloji,  with  chills  and  other  manifestations  of  sepsis, 

Tr«atm«Dt. — Physical  rest,  light  diet  and  mild  laiiatives  may 
arrest  tlie  program  of  hydrops.  l.arge  tumors  eau»ing  much  dis- 
comfort, with  an  impending  rupture,  demand  surgical  iiitcr\'eii- 
tion  (elic^ecystotomy)  1  as  at»o  does  the  mere  suspicion  of  empyema. 

PARASITES  OF  THE  BII£  DUCTS. 

Ediinococcus  cj-sti  are  among  the  jwirasitic  affections  most 
Crequently  met  with  in  the  bile  duets;  also  usearidcs  »n<l  l>istoina 
hepatictim.  Ascarides  and  echinococri  may,  b>'  eauMug  occlusion 
of  tlic  bile  ducts,  give  rise  to  grave  eonscquciKres.  AM-artdes 
invade  the  bile  ducts  from  the  duodenum.  The  changes  thereby 
pntduced  correspoiHl  to  those  of  gni\'e  snpiiuralive  iiitliunmatioa, 
A  cure  may  l>c  effected  if  the  ascaridc:^  iind  their  way  out  into  the 
intestine  through  the  choledoehus  (see  page  801). 

Diacaosia. — The  diagnosis  can  only  be  made  with  great  reserve, 
it  being  necessary  to  demonstrate  the  presence  of  a-scarides  aside 
fnmi  the  svmptoms  of  suppurative  clwlangitis. 

Tnatnwnt. — The  treatment  has  then  to  be  directed  to  the  removal 
of  the  worms. 

GALLSTONES. 

Cholelithiasis.— Gallstones  are  cuncrctncnts  which  form  in  the 
pdl  litii'l'ltr  aiwl  bile  ducts.  They  are  of  most  varinl  shape,  site 
and  coinpo^tion,  and  nuiy  be  divttkxl  into  pure  cholesterol  stonea, 
tamellatMl  diolestcrol  stones,  pure  bilirubin  limestones,  bilirubin 
limestones  mixed  witli  cholesterol,  and  stones  cttnsisting  of  car- 
bonate of  lime.  The  number  of  stones  in  a  single  case  varies  from 
one  to  one  hundred  or  more.  They  are  foimd  in  the  lt\'er,  in  the 
narrowest  bile  itassages  (where  they  sometiuies  appear  as  minute 
black  concrements),  in  the  hepatic  duct  or  its  branciics,  in  the  gall 
bladder,  in  the  c^'stie  duet,  in  the  clioledtKltus,  and  in  the  diver- 
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ttciiluTii  of  Viitvr.  The  stones  found  in  the  cj'Stic  and  conirami  liile 
ducts  u.sually  origuiatv  iti  tlic  gall  bluddvr.  Gallstones  arc  ilIso 
found  in  the  inte-stine,  which  they  may  enter  from  tlie  (rholedochus 
or  by  pcrforHttuii  of  the  gull  ItliultkT;  they  have  bovn  foniid  in  the 
urinary  bladder  and  urethra  after  perforations.  The  size  of  the 
.  stones  varies;  some  are  no  larger  than  the  finest  sand,  others  may 
be  as  large  as  a  hen's  ejig-  They  arc  usually  round  or  oval.  When 
many  stones  lie  clos»e  together,  they  will  flatten  by  contact  and 
become  jxtlyhedral  (faceted).  Age  pUij-s  a  considerable  jiarl  in 
the  ilevelopment  of  gallstones;  they  occur  at  any  age,  hut  most 
frequently  between  the  ages  of  fifty  and  sixty.  'Hie  pntjtortion  of 
cases  in  the  male  as  compared  with  the  female  sex  is  as  '2  to  'A. 

As  to  the  origin  of  gallstones,  the  prevailing  modern  theory  is  an 
follows:  The  i>reseiice  of  bile  stasis  is  a  prerequisite,  whether  from 
mechanical  injuries  (tight  lacing,  pregnancy)  or  from  some  prece- 
dent atTection  of  the  bile  duets  or  liver.  ']"he  arrested  bite  may 
exert  a  directly  injurious  influence  upon  the  epithelia  of  tlie  mucosa 
by  cauung  a  kind  of  desquamative  catarrh  and  detaching  cellular 
detritus  containing  cholesterol,  around  which  the  gallstones  fonn, 
or  by  cau;<ing  the  formation  of  an  albuminous  and  calcareous 
secretion  of  the  muroaa.  under  the  influence  of  which  bilirubin  lime 
is  depoftitetl  from  the  bile.  On  the  other  hand,  bile  stasis  may  favor 
the  access  of  niicroorganisms  from  the  intestine  or  tlie  blood,  and 
the  develoijment  of  infectious  cholaTiKiti.t,  the  affected  mucosa 
then  giving  rise  to  the  fonnution  of  gallstones  in  the  manner  just 
described.  As  a  matter  of  fact,  it  is  by  no  mean;*  rare  for  the 
anamnesis  of  gallstone  patients  to  include  a  history  of  previous 
jaundice.  It  is  also  a  well-known  fact  that  gallstones  frequently 
occur  in  the  wake  of  acute  infectious  diseases,  especially  iufluenui 
and  typhoid  fever.  According  to  another  theory,  the  biliary  salts 
which  keep  the  ciiolesterol  of  normal  bile  in  solution  are  decouii»<»se<l 
by  the  bacteria,  precipitating  the  cholesterol,  CXher  authors  main- 
tain that  genuine  stone  formation  can  only  occur  when  salts  and 
cholesterol  are  separated  from  the  bile  together  with  protein  sub- 
stances, pn)tein  lieing  the  foundation  of  all  concrements  developed 
in  tlie  orgaiiiHtn.  It  is  finally  to  be  considered  that  in  gallstone 
patients  hereditary  factors  often  play  a  rdle ;  in  some  families  every 
member  suffers  from  this  disease.  It  is  also  a  noteworthy  fact  that 
bilioiy-  and  n*nat  calculi  arc  often  observed  in  one  and  the  same 
patient.  These  facts  admit  of  tlie  possibility  that  abnormal 
metalwlic  processes  or  changed  consistency  of  the  blood  may  liave 
to  be  taken  into  account  as  causative  factors.  Cholelithiasis  may 
result  from  an  excess  of  cholesterol  esters  in  the  digestive  tract  or 
in  the  blood  (choleaterolemia) ,  due  to  defective  metabolism  of 
invested  lipoids,  or  to  an  excess  of  these  in  the  diet.  In  obstructive 
jaundice  the  cholesterol  content  of  the  blood  is  markedly  in<Trased 
and  bears  a  definite  relationship  to  the  inteiiiuty  of  the  jaundice. 
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III  coit<litioiis  n8!«ociiitii(]  witli  discuses  of  the  liver  the  cholesterol 
contentoftlie  blood  isuauallyincreAAed.  InhcmAtogenviutjiiiuulit-c' 
tberv  is  no  iiicTf»3c  of  lilotwl  oholi-sturo]. 

SymptomB. — A  {jrcut  many  iiidividuHl.i  liArtior  Kall-'^toii«s  without 
ever  suffvriiig  any  inronvenieiu'i;  tlierefrom,    ITie  stones  remain 
at  reat  in  the  ducts  or  bliuidcr.     Others  experience  sliRlit  paiti  or 
pressure  in  tlie  hepfttie  reRioii  and  slight  gu»1rlc  and  ulxlumiiial 
sjinptoms,  which,  howt-vcr.  do  not  lead  to  colics  or  other  serious 
trouble.     T\k  Rreat   inaj<irity  of  patient.-^,   however,   sutrcr  from 
pronounced  pillstune  colic;  the  stones  wander  from  the  bile  ducts 
or  gull  bla^lder  through  the  rholcilochus  into  the  rluodenutn,  caus- 
ing more  or  less  severe  pftlri.     The  migration  uf  stones  is  favored  by 
lifthig  heavy  weights,  concussion  of  the  body,  psychic  irritation, 
or  partaking  of  cold  leverages.    The  paroxysms  may  run  a  light 
courw,  or  lead  to  excrucioting  pain  with  general  convuUions  and 
loss  of  consciousness.     They   vary   in   duration.     Occasionally   a 
paroxysm  will  last   for  several  days,  with  short  intervals.     The 
attack  usually  begins  a  few  hours  after  a  heavy  meal,  and  most 
often  in  the  evening  or  at  night.    The  region  of  the  gull  bladder 
lieoonies  very  painful  and  the  corresponding  part  of  the  abdominal 
wall  very  tense.    The  piroxysm  will  not  terminate  until  the  stone 
has  fallen  back  into  the  gall  bladder  or  entered  the  ihtestine.     A 
very  charaderbtic  siRii  of  Rnllstnne  paroxysnis  i.s  almost  complete 
inseiLsibility  to  pain  m  the  region  of  tlie  gull  bladder  immediately 
after  the  paroxysm  has  ceased.    If  the  paroxysm  has  been  unsuc- 
cessful, having  failed  to  remove  the  stone,  frcsli  paroxysms  may 
occur  withiiut  interruption  until  the  stone  or  stone:*  have  been 
evacuated.     Inflammatory  manifestations  and  fever  are  absent  in 
uncomplicated  paroxy,sras.    Should  fever  occur,  it  would  point  to 
simultaneous  inflanunatorj-  processes  in  the  bile  duct.    When  a 
paroxysm  ha.s  come  to  an  end,  patients  may  remain  unmolested 
for  a  time,  perhaps  for  many  years,  or  even  permanently.     In  other 
cases,  however,  the  eonercmcnts  will  lead  to  acute,  subacute  or 
chronic  irritative  and   inflammatory  conditions.    These  patients 
will  suffer  continually  from  more  or  less  pain,  pressure  and  tension 
in  the  hepatic  region,  and  are  often  driven  to  bed  as  a  eonsMpienee; 
the  acute  affection  has  develnpi^l  into  chronic  cholecystitis,  ailhe- 
sions  have  l)een  formed  with  the  surrounding  parts,  or  stones  have 
become  encapsulated  and  continually  irritate  the  siu-ruunding  parts, 
causing  chronic  inflammation  and  ulceration.    In  the  event  of 
ru|>ture  or  perfuriilion  of  the  gall  bladder,  death  may  ensue. 

Diagnosis. — Itocntgen-ray  exanunation  has  given  satisfactory 
results  in  50  ]>er  cent,  of  the  ca.ses  in  which  it  has  I>een  emi»loyed 
(Plato  XXI,  Fig.  2).  The  tj'j  ical  gallstone  paroxysm  is  unmistak- 
able in  it.'i  course  and  in  the  pain,  which  is  confined  to  the  right  side. 
Jaundice  need  not  be  present.  Gallstone  paroxysms  and  cluximc 
gallstone  affections  may  bo  mistaken  for  gastric  crises,  lead  colie. 
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intcrHistiil  ncuralRui,  iiiniciulk-itw,  ii)ig*Htric  hernia,  renHl  or 
[mticrpatic  calculi,  atriite  or  chronic  pancreatitis,  hepatic  abscess, 
intiaininatiiiii  of  the  gall  blndiU'r  from  other  causes,  alxlominut 
pain,  gastric  or  iluodeiial  ulcer.  In  these  cases  it  is  not  easy 
lo  make  a  safe  diasnoHls.  I  n  many  cases  the  anamnesis  ftivea  a  eor- 
rtct  clue.  It  shtmlil  nho  he  remembentl  that  in  ^all^toiie  atrec- 
tions  there  is  often  carcinoma  of  the  bile  ducts.  The  jaundice 
met  with  in  niuliicnnnt  disease  is  distinguished  by  the  alKwnee  uf 
colic  and  pain,  gradual  onset  (without  remissions)  dpe|K-niuK  day 
by  day,  the  skin  tinally  beeominjt  Rreeni.-'h-yellow.  ( 'our\'oisier 
pointed  out  many  years  ago  that  irtrophy  of  the  gall  bladder  is 
the  rule  when  the  common  duct  is  occluded  from  within,  as  by  s 
gallstone.  Wheu  a  ^11  bladder  is  di:4tended.  aasoeiatetl  with 
jaundice,  the  pressure  U  iBually  outside  of  the  duct.  In  approxi- 
mately 85  i>er  cent,  of  cases  of  stone  in  the  common  duct  the  gidl 
blad<lcr  is  <Mjntracted.  Uyperchole^terolcuiia  b  of  some  diag- 
nostic imiiortanee,  e;*i>ecially  when  surgical  measures  arc  wii- 
temptatcd,  thougli  it  must  not  be  forgotten  that  the  cholesterol 
content  of  the  blood  varies  widely  in  other  conditions,  such  as 
pn^nancy,  gastric  or  duodemil  ulcer,  dirotiic  uepliritis,  or  even 
fflinple  inanition. 

Nannyn's  sign  for  cholecystitb  conitists  of  deep  tenderness  when 
at  the  end  of  a  full  utspiration  the  examiner's  fingers  are  thrust 
upwani  heni-alh  the  costaJ  arcli  at  the  outer  limit  of  the  riglit 
epigastrium. 

Mnrpliy's  sign  of  gall-bladder  di.'»ease  consists  in  the  inability 
of  the  patient  to  take  a  deep  inspiration  when  the  e.\aminer's 
finf^rs  are  hooked  up  deep  beneath  the  right  eo.stal  arch  below  the 
hejiatio  margin. 

Examination  of  the  dnotlenal  contents  removed  with  the  duodenal 
tulH-  is  often  helpful  in  the  diagnosis,  Occasioiuilly  small  stones  arc 
thus  <liscovered.  Tlie  finding  of  gall  »and  and  a  gritty  feeJing 
experivnce<l  by  the  examining  finger  ore  very  suggestive.  Micro- 
scopically large  masses  of  cr>-sts]s  and  bile  salts  are  frequently 
revealed  (see  page  109). 

Treatment.~-<ia!lstone  colics  demand  rapid  help.  I'nless  the 
attack  is  slight,  the  pain  should  be  relieved  by  anodjiies  and  tiar- 
cottcs,  the  best  being  a  liberal  subcutaneous  injection  of  tnorphin 
— 0.016-0.0.'i  Gm.  (i  to  J  grain),  Atropin  may  l>e  combined  with 
the  morphiii.  Opium,  pantopon  and  codein  do  not  have  the  same 
prompt  effect  as  morphin.  The  patient  is  brought  to  bed,  and 
hot  compresse^i  (poultices,  electric  pad,  hut-water  bottle)  are 
^plied  to  the  hepatic  region.  A  prolonged  hot  bath  may  also  be 
given.  Olive  oil  will  often  mitigate  tlic  pain  (see  page  273). 
Vomiting  is  controlled  by  ice  chips  or  chloroform;  lavage  of  the 
stomach  with  hot  water  an<l  the  ingestion  of  large  quantities'  of 
hot  liquids  have  a  favorable  elfcct.     lu  collapse  the  usual  analeptics 
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arc  iMlmiuLtUTwl.     In  this  w»y  it  is  ptuwllilr  tii  Iid|>  iMitk-JiU  iiver 
a  serious  attack  with  comparative  ease.     TIic  [wniciit  rpinains  in 

[  bed  until  the  jMiiti  and  pressure  in  tlie  Iiepatic  rfRi'm  have  dis- 
appeared. I>urinK  the  following  few  days  it  will  Ix;  opjjortuiic  to 
prescribe  mild  laxatives.    When  there  are  no  further  sajcns  of 

.  paroxysms  and  no  other  symptoms,  patients  may  resume  tbeir 

'  occupation. 

If  ((allMloue  paroxysms  have  been  d«finilt4y  demon.strate<l.  if 
the  panixysms  arc  of  frequent  recurrence  at  regular  or  irregular 
iutcrvals,  or  if  lliere  are  permanent  .t\T»i)tnms  of  chronic  inflam- 
matory conditions  in  tlie  biliary  system,  the  general  treatment  of 
gall^tn[)e  atFertions  has  to  be  instituted.  Tin- object  of  lhi.s  treat- 
ment is  not  the  rcnuivttl  of  the  gallstones,  fur  there  arc  no  medieiiuil 
means  at  our  disposal  to  aecomplisb  such  a  purpose.  The  princi- 
pal object,  rather,  is  to  establish  a  stage  of  latency — rest  in  the 
entire  system  of  bile  channels.  If  this  can  lie  accomplishcil,  the 
inflammatory  changes  in  the  gall  bladder  and  bile  ducts,  which 
are  present  in  the  mujoiity  of  all  eases,  may  undergo  a  complete 
cure.  The  first  rank  in  the  treatment  of  gallstone  disease  is  held 
by  the  Carlsbad  mineral  waters.  These  arc  best  taken  at  the 
springs,  but,  other  conditions  being  favorable,  may  also  be  taken 
at  Imrne.  All  cases  of  chnlelithiusin  are  suitable  for  tlus  treatment, 
but  preferably  those  which  have  exhibited  symptoms  for  a  short 
tiine  otdy.  In  these  cases  the  Carlsbad  cure  may  also  by  way  of 
prophylaxis  prevent  further  eoncrement-formation.  The  favor- 
able action  of  the  Carlshml  waters  is  partly  explained  by  their 
anticatarrhal  ellect.  It  may  further  be  asaunic<l  tliat  these  hot 
mineral  waters  improve  the  circilatory  conditions  in  the  hepatic 
region,  thereby  increasing  the  fluidity  of  the  bile  and  uihibitiiig 
stone-formation,  and  that  the  more  fluid  bile  will  carry  away  small 
eoncrcnienls.  All  the  saHue  iaxntivt^s  act  in  a  shnitnr  manner 
and  are  of  great  value  (see  page  2S4);  it  is  said  that  they  cause 
chnlejitcroleraia  to  disappear,  should  such  exist.  If  the  gastric 
motility  is  normal  the  (.'urlsbad  treatment  can  be  given  as  described 
on  page  (ill.  While  taking  the  cure  it  is  important  that  the  patient 
rest  reclining,  to  pnitect  the  IxmIv  from  unnecessary  nmcussion. 
Before  an<i  after  dinner  one  and  one-half  to  two  hours  should  be 
spent  in  the  dorsal  decubitus,  during  which  time  hot  poultices  or 
compresses  may  be  applied  to  the  hepatic  region.  The  rest  cure 
should  be  continued  to  some  extent  for  several  months  after  the 
mineral -water  treatment  has  been  discontinued — careless  move- 
ments, long  walks,  etc.,  being  avoided.  The  transition  to  a  more 
strenuous  life  should  Ih*  gradual. 

\N'hile  taking  the  treatment  the  diet  shoukl  be  absolutely  bland. 
All  food  should  be  carefully  coinminuteil,  and  the  meals  sliould 
be  small  and  frequent.  .\  diet  rich  in  carbohydrates  Is  generally  to 
be  commended.    As  uiuudation  of  the  liver  with  nitrogenous  sub- 
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Ktnnccs  istobe  avoi()«l,  the  riiinntity  of  meat  should  he  restrictodLj 
Foods  rich  in  (at,  as  eggs,  butter,  cream  and  fish,  tend  to  increase 
the  HiotesteroleiniB  ami  »hoiild  be  rijiidly  excluded  in  cases  allow- 
ing an  excessive  amount  of  cholesterol  in  the  blorxl.  Fresh  bread, 
bakers'  wares  prepared  with  yeast,  raw  fruit,  and  coarse  vege- 
tables are  disallowed.  Alcohol  la  nllowed  in  the  form  of  a  light 
white  wine,  but  not  if  there  b  hj-pcraddity.  Cold  foods  and 
beverages,  especially  those  cooled  on  ice,  are  to  be  scrupulously 
avoided. 

Medlcatloa. — Cholagogues  and  antiseptics:  PodophylUn,  0.03  to 
0.0.5  Om.  (}  to  1  gram)  in  pilU;  calomel;  belladonna;  salicylic 
acid;  sodium  salicj'late,  0.5  to  1  (im.  (7j  to  15  grains);  and  licsa- 
iDcthylcnnmin,  0.5  Gm.  (7i  grains)  several  times  daily.  There  arc 
many  proprietar>'  combinations,  such  as:  probilin  pills  (consisting 
of  salicylic  acid,  sodium  oleute,  menthol  and  phenolphthalcin) ; 
eunatrol,  containing  sodium  olcate;  and  agobilin,  containing 
cholic  acid,  strtHitiuni  antl  phenolplithalein.  Chologen,  as  rccom- 
luendod  by  Glascr,  consists  of  calomel,  podophyllin,  camphor, 
caraway  and  aromatics.  an<)  has  gi\'en  good  re,iults  in  some  cases. 
It  is  supposed  not  only  to  iucrcasc  the  quantity  of  bile,  hut  to 
increase  the  proportion  of  the  normal  constituent  which  is  said  to 
he  a  gallstone  solvent.  It  is  gi\en  in  tablet  form  befi>re  each  meal, 
the  dose  being  increased  or  decreased  according  to  the  movement 
of  the  bowels.  According  to  recent  clinical  experience,  <Iurtng  tlie 
first  ten  days  one  or  two  tabletsof  No.  1  are  taken  before  the  morning 
and  midday  meals.  During  the  next  forty  da>-s  one  or  two  tablets 
of  No.  I  are  taken  before  the  morning  and  midday  meals  and  two 
tablets  of  No.  2  arc  taken  before  tlic  evening  meal.  During  the 
next  ten  days  one  tablet  of  No.  'A  is  taken  before  the  morning,  mid- 
day and  cveiiiTig  mcal!^.  If  an  attack  of  gallstone  colic  is  threatened, 
tliree  tablets  of  No.  2  slionid  be  taken  at  once.  When  the  inflam- 
mation in  tlie  bile  ducts  or  gall  bladder  i»  very  severe,  with  fever  and 
chills,  the  systematic  administration  of  calomel,  0.1  Gm.  (Ij  grains) 
three  limes  a  day,  kept  np  for  at  least  four  weeks,  may  save  the 
patient  iiii  operation,  (tcncrally,  the  course  of  cholelithiasis  seems 
to  l)e  benefited  by  the  use  of  mild  laxatives  (see  Chapter  XIV)  from 
the  very  beginning  of  the  treatment,  since  easy  stools  provoke  secre- 
tion of  bile.  Partaking  of  frequent,  easily  digestible  meals  has  a 
distinct  cholagogue  effect.  In  hyperacidity  tlie  administriilion  of 
tJie  alkalis  is  beneficial.  For  the  relief  of  the  colic,  papa^crin  or 
benzyl  henyoatc  can  be  citiploveil  (see  page  27(i). 

Non-soTKical  Billajy  Draioage.—The  biliary  apparatus  can  be 
drained  b\  tin-  um-  of  the  duodenal  tube  (see  Chapter  II  I).  Meltzer 
found  that  a  l.'.V[)er-ccnt.  solution  of  miignesium  sulphate  in  the 
duodenum  |>riidui'(-d  lompiete  relaxation  of  the  intestinal  wall.  It 
U  thus  possible,  by  the  use  of  magnesium  sulphate  introduced 
directly  into  the  duodenum,  to  rchix  tlie  sphincter  of  the^common 
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(liict  and  permit  the  ejection  of  bile  and  even  tlie  removal  of  a  ca\- 
liTiite  size  wedgud  in  Ow  <liic-t  in  front  of  the  pupilhi  of 


mode 


cuhis  of 
Vater. 

Snrfical  Treatment. — Casc-s  of  calUtone  rolic  which  occiir  at 
certain  intervals  hut  pass  without  unduly  interfering  with  the 
patient's  ocnipation  do  not  require  »n  operation,  ExaRgerated 
frequency  of  the  uttHck;*  iiiid  considi-rHhlc  iiitcrfercnec  with  work 
may  render  an  operation  desirable.  The  proftnosis  of  these  opera- 
tions {cholecystotomy,  cholecystectomy)  is  cencrally  ([ood;  the 
mortality  is  H  per  cent,  in  the  absence  of  inflamniation,  5  to  10 
per  cent,  when  there  is  suppurative  inflamniation.  Cholelithiaiiis 
BSsociatvtl  with  cliulcmia  and  indamiuatioii  is  an  absolute  indica- 
tion for  operation.  Occlusion  of  the  rholedochus  by  stones  demands 
operation,  unless  tlie  concremvnts  are  evacualed  at  an  early  stage. 
Fever,  chills  and  septic  manifestations  demand  prompt  surgical 
intervention,  allhouRh  u  delay  of  t>  few  wet- ks  is  in-rinissiblv  when  the 
course  Ls  chronic  It  should  be  rcnicnilRTcd,  however,  that  jatitidicc 
involveJ<  dautR-r  and  tliat  chronic  cholangitlt  may  lead  to  abscess 
of  the  liver.  I'erfiiration  of  pus  and  stonw  into  the  peritoneal 
cavity  is  an  urRent  indication  for  operation.  We  now  know  that 
various  disea.'^cs  are  intimately  reJ«t«<l  to  one  another.  The  ji:all 
bladder  and  ajJiwndix  have  been  found  in^■ol^■cd  at  operation  for 
uleer  of  the  stomach  and  duodenum.  It  is  said  that  in  30  i>er  cent, 
of  all  diseases  of  the  gall  bladder  there  is  an  infected  appendix. 
SurfEcons  should  always  examine  tiie  appendix  when  they  operate 
on  the  Rsi\  bladder. 


CHAPTER  XXXIII, 

DISEASES  Ol-  THE  PANCKEAS. 

PANcHEATiTis;  Achylia;  Hemorrhaok;  Necrosis;  Ctsts; 
TuMOus;  Calculi. 

INTLAMMATION  OF  THE  PANCREAS. 

Maxt  acute  ami  tliniiiic  iidW-tioiis  tit  the  imiifreas  require 
si]rKi<ra]  trcHttuciit.  Internal  treutiiietit  plays  riithcr  uii  itdjiiVHnt 
bill  by  no  means  unimportant  rfile,  especially  in  reRarrf  to  dirt, 
as  will  bo  explained.  Vt-ry  few  pancreatic  affections  arc  directly 
bpnefitpd  by  medicinal  treatment;  these  include  pancreatic  fistulie, 
functional  disturbances  of  the  pancreatic  secretion  secondary  to 
ach>-lia  Rastrica,  cholelithiasis  or  cholecj-stitis,  or  primary  (achylia 
pftncrcatica)  and  chnmic  pftncrcatili*— notably  (be  last  named. 
Chronic  pancreatitis  will  be  dealt  with  first,  because  its  clinical 
mariifestation»,  espewally  in  regard  to  digestion,  are  more  or  less 
met  with  in  other  chronic  pancreatic  affertion.s  (tumors,  calculi), 
and  because  the  iiulicatiotis  for  internal  medication  can  W  clearly 
deduced  from  its  clinical  course. 

Cbronie  Pancreatitis. — This  affection  is  by  nu  means  as  rare  as 
is  often  supposed,  and.  with  our  m<Klem  knowledge,  can  in  most 
cases  be  correctly  diagnnstieatet),  althnugh  the  anamnesis  does  not 
ftin^  any  typical  data.  It  usually  begins  with  an  ill-delincd 
sennatinn  of  pressure  and  fidncss  in  the  abdomen,  intennittent 
colicky  pains  and  pains  in  the  back,  and  irregularity  of  stool.  'I'bcse 
symptoms  may  persist  for  years,  but  are  often  of  short  duration. 
Iticreasiiig  disturbances  of  digestion  and  occasional  colicky  ])a\n^ 
drive  the  patient  to  his  physician  for  aid.  'I'he  sym|»t<ims  consist 
of  anorexia,  gastric  pains,  and  irregular  stools  alternately  m».ssy 
and  abnormally  thin.  Tliese  patients  are  often  subjecteid  to  all 
manner  of  treatment  intended  to  rclic%'c  the  gastric  complaints 
aiid  the  iiillamuation  of  the  large  and  small  intestine,  or  they  are 
sent  to  spas,  with  the  result  that  their  condition  is  aggravated  and 
tlie  digestive  symptoms  lncrea.4e.  Not  until  an  exact  feral  exami- 
nation has  been  nukde  is  it  possible  to  diaguose  the  condition,  and 
the  method  is  a  rather  simple  one  (see  page  125).  Deterioration 
in  quality  or  qnniility  of  the  pancreatic  tryi)sin,  steapsin  or  dias- 
tase b  reveaUrd  by  the  presc-nce  of  partially  digested  food  remnants 
in  the  feces  while  the  patient  is  taking  a  test  diet.  The  digestion 
is  more  or  less  seriously  impaired,  according  to  whrther  the  entire 
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pancreas  (ir  only  part  of  it  is  affected.  It  can  be  iindorstooH  tliiit 
in  clironio  paticroutitis  thi"  digestive  distiirbanfcs  nre  tifiiBlly  quite 
pronounced,  the  entire  organ  bein^  affected,  while  tumors  of  the 
pancreas,  for  in:«t»n«e,  often  eause  but  alight  irreuiitaritiea.  ant-e 
they  destroy  only  part  of  the  gland.  Even  occlusion  o(  the  pan- 
creatic excretorj'  ducts  often  causes  but  sliRht  <listuri>ance  bo  long 
as  vicariou!!  pancreatic  function  by  intcnial  scoretion  occurs,  to 
say  nothing  of  the  fact  that  the  bile  and  intestinal  juice  may  id 
part  pcpforut  the  furiotiou  of  the  pancreas. 

Etii>lo{7. — Etiologically,  chronic  alcoholism,  syphilis  and  arterio- 
sclerosjs  liave  to  be  oiiusidcred,  Chronic  lead  aiid  merciu^  intoxi- 
cations no  doubt  also  play  a  r61e  in  the  development  of  chronic 
pancreatitis.  There  is  no  doubt  «tlier  that  chronic  pancreatitis 
may  also  result  from  the  spreading  of  inflammatory  proiesses 
from  neighhoring  organs  to  the  pancrcaK,  as  in  cholecystitis,  chole- 
lithiasis, and  gastric  and  duodenal  ulcer,  0(.:clusion  of  Wirsung's 
duct  by  calculi  may  likewtac  lead  to  chronic  pancreatitis.  Chronic 
gastritis  or  achylia  may  also  eau.se  ftmctionat  disturbances  of  the 
pancreatic  setrretion,  it  being  a  wcll-kiiow-n  fact  that  the  hydro- 
chloric acid  of  the  stomach  is  a  powerful  stimulant  to  pancreatic 
secretion.  These  fimctional  derangcuicrits  may  finally  c\'entuate 
in  chronic  inflammation  of  the  pancreas. 

Fatholoj^. — From  an  anatomic-pathologic  point  of  view  chronic 
pancreatitis  is  a  cirrhosis  of  the  pancreas  witli  interlobular  or  intra- 
lobnlur  coimcctive-tissue  proliferation,  degeneration  of  the  islands 
of  Latigcrhans,  and  atrophy  of  the  parenchjTna,  the  panereos 
inclining  to  contraction  and  nut  to  enlargement. 

Diagnoaia.— The  test-diet  stool  method  of  diagno^  (sec  Chapter 
IV)  discloses  the  following  digestive  disorders  in  chronic  pancrear- 
titis: 

Dlitarhance  n/  I'mlnii  Jiigrtfiim. — In  the  finely  rnbbed-up  feces 
one  can  often  detect  without  the  microscope  remnants  of  meat, 
wbicli  are  not  only  cluiracteristic  but  of  diagnostic  value  on  account 
of  the  fact  that  the  nuclei  are  preserved.  Sihniidt  has  shown 
that  the  cellular  nuclei  are  not  digested  by  the  gastric  juice,  but 
only  by  the  pancreatic;  it  is  ujion  this  division  of  proteolytic 
function  that  his  well-known  nucleus  test,  the  demonstration  of 
undigested  wllular  nuclei  in  meat  particles  regained  from  the  feces, 
is  based  (see  page  12liJ.  Koshiwado  has  simplified  this  method  by 
repeatedly  admin iMcring  in  the  mid<lle  of  the  day  two  colored  con- 
nective-tissue capsules  (especially  prepared  by  Merck),  which  are 
lattfr  searched  for  in  the  stools.  Should  they  l)e  di.stinctly  demon- 
strable, defective  punercatie  function  is  inferred.  There  are,  liow- 
e\er,  imncreatic  disorders  in  which  the  meat  digestion  is  impaired 
while  the  nucleus  digestion  '\>  (H-rfect.  If  the  meat  remnants  can  be 
detected  macroacopically.  the  microscope  will  in  these  cases  reveal 
large  numbers  of  large,  angular,  muscular  fragments,  with  their 
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transverse  striation  well  preserved,  which,  upon  close  inspection, 
clearly  pive  the  impression  of  being  poorly  digt^^tt-tl. 

JHsturbartce  of  Fat  Digestion. — In  defective  steapsin  secretion  the 
stool  of  the  test  diet  contains  very  large  (|nnntities  of  fat.  clearly 
visible  as  an  abiindHiit  fatty  layer  on  the  feces  Knely  rubljcd  up 
with  water,  the  entire  stool  looking  as  if  a  fatty  layer  ba^l  been 
poured  over  it  which  had  congealed  after  defceution.  The  influx 
of  bile  not  being  disturbed  in  pancreatitis,  the  stool  retains  its 
brown  rolor,  eJtcept  that  it  may  at  tinier  be  ligliter  in  hue  than 
normal;  whereas  in  jaundice  it  is  gray  or  white  owing  to  inter- 
ference with  the  flow  of  the  bile  pigment.  When  the  feces  are 
covered  with  a  fat  layer,  the  fat  is  usually  neutral,  though  it  may 
contain  free  higher  fatty  acids.  This  form  of  loss  of  fat,  though 
it  point.s  to  iiaricreatic  iiivolvoineiit  nlone.  may  possibly  he  due  to 
other  causes,  MitToscopic;  examination  reveals  a  moderate  quan- 
tity of  fat  in  the  shai»e  of  fatty  acid  needles  and  soap  er>'stals, 
and  in  many  instances  drojjs  either  neutral  or  acid  (see  page  120). 
According  to  [^hrisch  the^ie  fat  drops  can  be  differentiated  by  b 
concentrated  solution  of  Nile  blue  sulphate,  which  stains  neutral 
fat  red,  fatty  acid  blue. 

Disturbance  uj  Stnrrh  Digeatio/i.—W'lwn  a  solution  of  potassium 
hiniodid  Ls  added  to  the  feces,  more  or  less  numerous  undigested 
starcli  grains  are  often  discovered.  Undigested  starch  renniants 
may  also  be  demonstrated  in  the  fermentative  processes  by  apply- 
ing the  incubator  test  (sw  iiage  121 ).  If  the  digotive  diMurbance.as 
described,  has  persisted  for  a  long  time  or  is  of  a  \cry  severe  nature, 
it  will  sooner  or  later  teed  to  catarrh  of  the  small  and  large  intestine, 
demonstrable  in  the  fecal  examination  by  the  presence  of  mucus 
or  putrefactive  processes.  Should  there  be  simultaneous  achylic 
or  subacid  gastric  coiiditiuns,  the  fc^-es  will  contain  undigested 
remnant.s  of  connective  tissue. 

If,  in  addition  to  these  digestive  disorders,  the  anamnesis  and 
other  clinical  iindings  (pain  on  pressure  in  the  pancreatic  region, 
colicky  pains,  emaciation)  are  taken  into  consideratinn,  there 
should  be  no  tllfhculty  in  arriving  at  a  diagnosis  of  pancreatic 
affection.  Simultaneous  diabetes  would,  of  course,  strengthen  the 
diagnosis  still  further.  Demonstration  of  trypsin  and  diastase  (see 
pa^es  125-126)  in  the  feces  may  ui  some  cases  be  omitted,  for 
should  the  tests  alrt'ody  describiil  prove  negative  the  digestive  dis- 
turbances are  often  cpiitc  characteristic  enough  to  clear  up  the  diag- 
nosis. It  is,  of  course,  n<it  always  possible  to  diagnose  at  once  chronic 
pancreatitb  to  the  exclusion  of  other  affections  of  the  pancreas, 
further  observations  being  frequently  necessary  for  this  purpose. 
Chronic  pancreatitis  should  l>c  particulwrly  susjiecled  when  the 
disease  remains  stationary  or  undirgoes  temimrarj'  impnnemcnt. 

Sim-e  the  contents  of  the  ilui>deTium  can  be  easily  removed  by 
the  dimdenal  tube  (see  page  96) ,  the  condition  of  the  pancreas  can  in 
40 
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some  measuTP  be  vsliinatc*!  by  thi*  in««ii».  Tlie  pivsenrfl  of  bile 
and  pancreatic  secretion  in  the  ttuodcnum  permits  gunning  the 
paiicrvattc  function.  'I'he  presence  of  atl  three  ferments  in  suffi-4 
cient  quantity  indicates  iiornml  activity  of  the  pancreas.  If  one^ 
of  the  ferments  b  constantly  absent,  this  nstially  indicates  chronic 
pancreatitis  (Kinhorti).  A  tumor  of  the  pancreas  may  exist  uot- 
withstandinf;  the  presence  of  all  three  ferments. 

OH  Test  Breakjatt. — It  has  been  finind  that  oil  iiitrodnced  into 
tJie  stomach  usually  induces  re^rgilation  of  jwncreatic  juice,  bile 
and  succus  entericus  into  the  stomach.  Next  to  the  removal  of 
the  intestinal  juices  by  the  duodenal  tube  and  the  duodciml  bucket, 
for  demon»trathig  the  presen<.'e  or  nlisence  of  the  pancreatic  fer- 
ments, the  t)il  test  breakfast  is  beat  for  analytic  purposes.  1'his  test 
depend.s  upon  the  splittinR  of  a  neutral  oil  by  the  pancreatic  ferment 
into  fatty  acid  and  (dyeerin,  'Ilic  fatty  acids  are  recoRiUK^l  by 
their  green  color,  due  to  the  formation  of  copper  salts.  I'almin  is 
the  oil  that  should  be  used.  The  jmticEit  is  to  take  an  oil  tt-'t  break- 
fast on  an  empty  irtomach — 3()  grams  (one  oimce)  of  rice  starch 
dissolved  in  \  liter  (eight  ounces)  of  warm  water  {with  a  little  salt 
if  desireil),  to  which  Is  added  75  Cc.  (2J  ounces)  of  warm  palmin 
oil;  mix  thoroughly.  The  whole  quantity  is  taken  at  once.  In 
two  or  two  and  a  half  hoiu-s  the  stomach  contents  should  be  removed 
through  a  tube  and  tested  immediately.  In  order  to  secuie  the 
reaction  two  solutions  are  necessary.  The  first  consists  of  petro- 
leum ether  ninetj'  parts  and  dit^tilled  water  ten  parts.  The  second 
consists  of  a  S-jwr-ccnt.  solution  of  ctipiwr  acetate  in  distilled  water. 
Kqual  parts  of  the  first  solution  and  the  stomacli  contents  are  placed 
in  a  test  tube,  thoroughly  shaken,  and  allowed  to  stand;  then  the 
supernatant  ether  is  poured  into  another  test  tube,  to  which  an 
etpial  qiLuitity  of  the  second  solution  is  added,  and  tlie  lube  shaken. 
If  there  arc  any  fatty  acids  present,  they  unite  with  the  copper, 
forming  a  salt  with  an  intense  green  color,  easily  discernible  to  the 
eye.  If  there  is  no  pancreatic  juice  present,  the  solution  remains 
clear,  showing  that  there  has  been  no  splitting  of  the  palmin. 

iMFiri'g  PvirilhiTii  Reaction. — Wc  owe  to  Locwi  (190S)  the  dis- 
covery that  epinephrin  will  dilate  the  pupil  in  animals  from  which 
the  pancreas  has  been  removed.  I'roni  this  fact  it  has  been  inferred 
that  pupillary  reaction  to  ei>incphrin  indicates  insufiiciencj'  of  pan- 
creatic secretion— Oraves'  disease  l»eing  excluded.  The  pupillary 
test  is  made  simply  by  instilling  a  few  drops  of  cpinciihrin  solution, 
1 :  1000,  in  the  conjunctival  sac,  and  noting  the  effect. 

Cammidge  lieactioti. — In  his  recent  investigations  on  the  urine  of 
patients  suffering  from  pancreatic  disease,  Cammidge  has  found 
that  the  appearance  of  sugar  in  the  urine  in  diseases  of  the  pan- 
creas is  preceded  by  a  niurkcd  rise  in  the  excretion  of  dextrin,  which 
falls  when  glycosuria  is  eslablisbetl.  He  bos  elaborated  a  t€ 
known  as  the  Cammidge  reaction.    'Vhc  reaction  depends  upon 
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formation  nf  mi  osazoiie  liy  llie  pentose  (xylose)  split  off  from  the 
dextrin  by  hydrolyzing  with  hydrochloric  wid;  and  in  the  quan- 
titative method  the  "iodin  eoefficient"  of  the  urine  is  a  measure 
of  its  eontent  of  dextrin.  The  deterroiniitions  of  the  "iodin 
coefficient"  are  not  only  iLseful  in  the  diaKiiosis  of  diseases  of,  the 

KTi'tis.  but  also  afford  a  means  of  detecting  the  preglycosuric 
stage  of  diabetes. 

Pain  and  tenderness  on  pressure  in  the  \Tcinity  of  the  twelfth 
dorsal  and  first  and  second  luuibor  vertebra'  is  significant  of  disease 
of  ihe  |>aiicrejut. 

The  presence  of  all  the  ferments  in  sufficient  quantity  indicates 
nonnal  pancreatic  activity.  This  can  be  easily  ascertained  by  an 
examination  of  the  duodciwl  contents  (isce  page  103). 

Ptogmosia,— The  prognosis  of  chronic  panereatitU  is  uncertain, 
Inil  not  entirely  unfavorable,  since,  with  a  corrt^ct  mode  of  living, 
the  affection  may  rithcr  come  to  a  standstill  or  show  improvement. 

Treatment. — The  precedinj;  explanations  indicate  the  loKi<^al 
internal  treatment.  'ITie  first  point  'a  to  modify  or  remove  the 
cause.  Ililiary  calculi,  cholecystitis,  gastric  or  duodenal  ulcer, 
if  present,  should  Ik:  most  thoroughly  treated,  because  a  cure  of 
these  conditions  affords  substantial  liope  of  arresting  the  pancreatic 
affection.  A  stay  at  Saratoga,  Carlsbad  or  Marienbad  has  often 
a  favorable  effect.  Prolonged  rest  in  bed,  in  conjunction  with  a 
carefully  regulated  diet,  may  likewise  exert  a  favorable  infiuencc 
upon  tJic  paiicj-eatic  affection.  Any  affection  of  tlie  stomach,  in 
particular  whylia  or  suhacidity,  atony  or  chronic  catarrhal  affec- 
tion, should  be  carefully  treated,  especially  when  it  has  led  to 
gastrogenic  diarrhea  (see  page  (5711).  Irrigation  of  the  stomach  is 
often  very  useful  in  atony  of  lliat  organ.  In  subacid  «n<l  achylic  con- 
ditions, Iiydn>chloric  acid  and  pepan  should  be  administered  in 
abtmdant  qtuintities  to  relieve  the  gastrogenie  diarrhea  (see  page 

Small  quantities  of  hydrochloric  acid  may  also  be  taken  before 
meals  in  order  to  incite  pancreatic  secretion. 

Regulation  of  the  diet  is  of  the  greatest  imjiortanre.  Generally 
speaking-,  it  is  easy  to  j)rescribe  the  necessary  diet.  Imsetl  upon  the 
findings  of  the  fecal  examinations.  It  should  ftdfil  the  following 
reciuiremcnts: 

1.  Limitalvm  of  /Vi(.^Juttcr,  cream,  oil,  and  meat  fat  should 
be  given  a.s  sparingly  as  possible.  Milk  is  allowable  in  small 
quantities  only. 

2,  Limitatum  of  I'ntein. — Meat  and  eggs  should  be  limited  to 
small  qnantitie^H,  the  meats  being  thoroughly  chopped  and  all  e^ 
dishes  prepared  in  the  most  reailily  <iigestiblc  ft>nn.  Smoked 
and  pickled  meats  are  prohibited,  itiire  meat  is  ])ermi.vitile  only 
in  Hh'  sliupe  of  carefully  siTapetl  beef  or  tender  ham.  \'cgetBbIc 
proteins  (roborat,  nrnta-w,  etc.)  may  be  administered  as  substitutes 
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for  iininiiil  ttHxl.  Oclatiiia  supply  but  little  putrefactive  material, 
and  are  thcrvfore  valuable.  Ercpton.  eonsiHtinit  of  meat  »niii<-i»lly 
digested  by  the  itction  of  trj-psin  nikI  ercpsin.  and  having  a  nitrog- 
enous eotitciit  of  about  13  per  rent.,  is  reeommended. 

3.  Varbnhifdratfa  may  he  uiv^n  in  abundunt  quantities,  preferably 
in  the  shajK'  <,>f  fine  farinaceous  food,  or  soup  prepared  with  fine 
soup  fioiir.  White  bread,  biseuils,  eakes,  riee,  hominy,  SHgo,  dry 
vejMab!!.-;",  maxJu'd  jKitatoes,  etc.,  arc,  of  course,  liken-ise  included 
in  the  diet.  Individualizing  Is  a  necessary  requisite,  and  the  menu 
should  not  he  too  monotonon.s.  With  due  regard  to  the  severity 
of  the  digestive  disturbiuice,  green  vegetable  purfe  (spinach,  etc.), 
apple  sauce,  and  similar  dL'Oies  may  be  allowed.  If  ilialietes,  at  atiy 
rate  severe  dialwtfts,  is  present,  saccharin  should  be  substituted 
f(»r  sugar.  Beverages  containing  carbon  dinxtd,  such  as  beer,  are 
best  avoided,  hut  wine  is  allowable  in  small  quantities. 

To  assist  the  digestion  of  fat  as  well  a.*  of  meat,  paiicre«tin  and 
pankreon  are  administered  with  advantage  (see  jwige  262).  I'an- 
creatin  is  effective  in  a  neutrid  or  weakly  alkaline  solution  only,  and 
is  thereiore  particularly  useful  in  cases  of  acbylia  gastrica.  In 
nnnnal  gastric  eoiiditioris  it  should  be  aflministered  with  bicarbonate 
of  sQ<tium,  a  quarter  of  an  hour  after  meals.  I'aniTeutin  i>re|>i(.ralions 
in  most  cases  very  materiiiHy  aid  in  the  splitting  up  and  absorption 
of  fat  as  well  as  the  digestion  of  starches.  Thej'  may  Iw  contiiuietl 
for  a  long  time.  The  oarhnhydrate  <iigestion  may  also  be  as,sisted 
by  vegetable  diastase — for  example,  tnka-«litista.se.  admini.stere<l 
during  meals  in  doses  «if  0.2  to  0..'')  (im.  {3  to  ~\  grains). 

Slow  eating,  regular  <listrihution  of  the  meals  over  the  ilay,  and 
rest  after  meals  are  of  course  necessary.  Wnrm  compresses,  dry 
or  moist,  applied  to  the  al>domen  after  meals,  usuatly  produce  a 
comfortable  sensation.  Light  cases  of  chrrmie  jiaticreatitis  do  not 
contra-hidieate  ciireful  eleetrie  treatment.  alHlominal  massage,  or 
baths  and  hydrothcrai)cutie  mea.sures  in  a  mild  form. 

The  above  exhausts  the  interTial  therapeutic  possibilities  in 
chronic  pancreatitis,  according  to  our  present  knowledge.  Func- 
tional disturbances  of  the  jiancreatic  secretion  (achylia  pancrcatica) 
are,  of  course,  to  be  treated  in  the  same  way. 

Surffioal  Treatment. — Surgery  Is  generally  [xiwerless  in  chronic 
pancreatitis.  It  might  possibly  come  in  for  consideration  in  chronic 
IM-ripaiiereatitic  proces,W3  for  the  resection  nf  adhesions,  splitting  the 
pancreatic  capsule,  etc.,  but  it  is  very  difficult  to  diagnose  pcri- 
pancrealitis  with  that  degree  of  certainty  which  is  iiecc!(sBr>'  in 
advising  operation. 

Acute  Panerflatltis. — .\cutc  inflammation  of  the  pancreas  ia 
nearly  always  due  to  bacteria,  principally  the  Bacterium  coli  com- 
munis, invading  the  pancreatic  duet  from  the  intestine.  There 
may  also  he  hematogenous  bacterial,  hivasiun  of  the  puncrtas. 
notably  in  the  course  of  iufeetious  diseases,  as  in  pyemia.    Strepto- 


■ 


ISTKRXAL  TREATAtBST 


629 


("orri,  stiiphylncom.  tyjilmiil  bacilli  nnd  Frfinkd's  pneutnococci  have 
uU  been  foiind  in  these  infections.  Acute  pancreatitLs  also  appears 
as  a  sequel  to  alTectioii»  of  the  liver  and  bile  ducta,  fcastric  and  duo- 
deiial  ulcers,  and  carcinoma  of  the  stomach,  and  occasionally  in 
as-soriatinn  with  pan<reatic  calculi.  It  ia  mope  often  observed  iii  men 
tluui  in  women.  The  inlUnicd  piuicrcus  i.s  usually  enlartjcil  and  very 
plethori<r.  The  inflamniutiou,  when  %ery  intense,  may  lead  to 
hemorriijijics  into  the  pancreas  (paiicreaticb  hemorrhagica).  Sup- 
puration of  the  pancreas  may  also  occasionally  occur  (pancreatic 
abttcps.-*).  .\(iitc  ))an(-reatiti^  iisimlly  be}!in.s  with  violent  pains 
in  llie  upper  !ib<louiinul  rc^cion,  acconipuniod  by  vomiliuK  and 
collapse,  and  often  hy  symptoms  of  ileus  and  peritonitis.  The 
body  tcni])craturc  h  often  elevntcd.  Fits's  sj'udronie,  su^ytesting 
acute  pancreatitis,  consists  of  severe  epigastric  pain,  vomiting  and 
coUap.sc.  appearing  suddenly  and  followed  within  twenty-four  hours 
by  a  circiunscribed  swelling  in  the  epigastrium,  with  tympanites.  A 
jicrcu.s^ion  ^igii  of  acute  panereatili.s  "so  absolute,"  acconling  to  its 
discoverer,  ""  that  it  can  be  felt,"  is  dcscrihed  by  Todd,  of  Adelaide, 
Australia,  as  "dulness  in  both  flanks,  unaltered  by  any  change  of 
posture."  and  atinliutable  to  a  ailleclion  of  blood  in  both  kidney 
pelves.  .\  general  or  liK-al  cyanosis  is  a  <-omniou  s.xTHjjtom.  The 
l««t-diet  stool  is  cluiractc rustic.  The  prognosis  is  very  serious,  the 
alTcction,  as  a  rule,  running  a  fatal  course. 

Treatment. — The  trcnlincnt  is  surgical,  eonskting  in  laparotomy, 
removal  of  the  pathologic  glandular  tissue,  anil  evacuation  of  the 
pus.  Professor  Gosset,  of  Paris,  believes  the  gall  bladder  should 
be  draine<l  in  ever>'  case. 

Internal  Treatment  in  Other  Aflections  of  the  Pancreas. — Nothing 
is  avutlable  here  but  regulation  of  the  diet.  This,  however,  b  by 
no  means  an  unimportant  point,  and  may  W  attended  with  very 
[good  results  in  some  of  these  alTcctions,  Dietetic  treatment  is 
based  upon  experimental  physiology,  I'awlow's  exiH-rimeats  upon 
dogs  and  the  obscnations  of  Wohlgemuth  upon  pancreatic  fistulde 
in  man  ha%e  shown  that  the  pancreatic  secretion,  aside  from  psy<'hic 
inHuenci'^,  can  l>e  characteri-itically  affected  by  various  articles 
of  food.  It  has  been  shown  that  carbohydrates  (potatoes,  bread, 
farinaceous  food,  etc.)  incite  pancreatic  secretion  to  a  considerable 
extent.  I'rotein  fiKKl  is  much  less  effective  in  this  respect,  while 
pancreatic  secretion  is  almost  completely  arrested  after  the  inges- 
tion of  fat.  It  is  also  u  well-known  fact,  as  alre^idy  stated,  that 
hydrochloric  acid  stimulates  pancreatic  secretion,  while  bicarbo- 
nate of  sodium  distinctly  inhibil.t  it.  These  o)Tc<.'ts  iiptm  pant-reutio 
function  are  not  all  direct;  we  know  that  jiroteins  and  carl>o- 
hydrates  do  not  <)f  themselves  directly  inlliwncc  pancreatic  secre- 
tion; on  the  other  bund,  fats  luive  a  moderately  stimulating  etfeet. 
These  various  foods  influence  the  pau(Teas  through  the  su>niach, 
by  their  etfcot  iijwn  the  secretion  of  free  hj'drochjorie  add.    Con- 
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for  animal  food,    tidntiits  supply  hut  Uttlc  putrefactiw  niutiTinl,  j 
and  are  therefore  valuable.    Errjitoii.  TOnsUtinR  of  m«at  nrtifirially^ 
digested  by  ttk«  nction  of  ti7i']>sin  aitd  ert^p^ii),  and  bavirig  a  nitrog- 
enouft  rontent  of  about  12  ptT  cwit.,  is  rvcomtoended. 

3.  VarMydralvs  may  be  Rivfii  in  abuiulntit  quantitiis,  iWH-fernbly 
in  th«  shajJc  of  fine  fariiiati-ous  food,  or  soup  prepared  with  fine 
soup  fiour.  White  bread,  biseuitft,  rakes,  rice,  bominy,  sapo,  dry 
vctietables,  niu.^hed  )»i)tntoe»,  etc.,  &rv,  of  course,  likewise  included 
in  the  diet.  Individualizing  is  a  nece»aary  requi-Mte,  and  Oie  nienu 
Hhutild  not  be  too  loonotonous.  With  due  regard  to  the  severity 
of  the  flijtcstive  disturbance,  green  vegetable  puri-p  (spinach,  etc.), 
apple  siiuoi',  and  .'umilar  diahes  may  be  allowed.  If  diaWte^,  at  any 
rate  severe  diabetes,  is  present,  saccharin  should  be  substituted 
for  sugar.  Beverages  containing  carbon  dioxid,  such  as  beer,  arc 
be-st  avoided,  but  wine  is  allowable  in  viiitiU  quantities. 

To  assist  the  digestion  of  fat  as  well  as  of  meat,  pancreatin  and 
jiankreon  «re  ndministererl  with  a«lvaiitngc  (see  l>i>gc  262).  1'rii- 
creatiii  is  effective  in  a  neutral  or  weakly  alkaline  solution  only,  and 
is  thertrfore  particulsrly  useful  in  ca.ses  of  achylia  gastrica.  In 
normal  gastric  conditions  it  should  be  administered  with  bicarl>onate 
of  sodium,  a  quarter  of  an  hour  after  meals.  I'ancreatiu  ])repiirationB 
in  most  eases  very  materially  aid  in  the  splitting  up  and  abstirplioii 
of  fat  as  well  as  the  liigcstion  of  starches.  They  may  he  continued 
for  a  long  tunc.  Tlie  carbohydrate  digestion  may  also  be  assisted 
by  vcKctable  diastase — for  example,  taka-diastaae,  wiministercd 
during  meals  in  doses  "f  0.2  to  0.5  Gm.  (3  to  7J  grains). 

•Slow  eating,  regular  distributibn  of  the  meals  over  the  day,  and 
rest  after  meals  are  of  course  necessary.  Warm  comprossivt.  dry 
or  moist,  applied  to  the  abdoiuen  after  meah,  U-sually  produce  a 
coHiforlahle  sensation.  Light  ca-ses  of  chronic  pancreatitis  do  not 
contra-indicate  careful  electric  treatment,  abdominal  massage,  or 
baths  ami  hydrotherapeutic  measures  in  a  mild  form. 

The  above  exhausts  the  internal  therapeutic  possibilities  in 
chronic  pancreatitis,  according  to  our  present  knowledge.  Func- 
tional disturbances  of  the  pancreatic  secretion  (achylia  pancTeatica) 
are,  of  course,  to  be  treated  in  the  same  way. 

Surfioal  Treatment.— Surgery  Is  generally  powerless  in  chronic 
pancreatitis.  It  might  possiblj-  come  in  for  con^deration  in  chronic 
peripaiiereatitic  processes  for  the  resection  ()f  ailhcsions,  s]ilttting  the 
pancreatic  capsule,  etc.,  hut  it  is  very  «lifficult  to  diagnose  pori- 
paniTeatitLs  with  that  degree  of  certainty  which  is  necessary  in 
advising  oiicration. 

Acute  Pancnatitis.^Acute  inflammation  of  the  pancreiLS   is) 
nearly  always  due  to  bacteria,  principally  the  Bacterium  coli  txttO'  ' 
munU.  invading  the  pancreatic  duet  fnmi  the  intestine.     There 
may  als"   be   iiemalogenous  bacterial   inva'^ioii  of   the  pancrt-as, 
notably  in  the  course  of  infectious  diseases,  as  in  pyemia.    Strcpto- 
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coon,  staphylococci,  typhoid  bacilli  and  Fraolcers  pjicumccocci  have 
ull  iR-vn  (uun<l  ill  thc^-  iuf(.-ctioiu.  Acute  paiicreatitls  also  appears 
as  a  sequel  to  affections  of  the  liver  and  bile  ducts,  gastric  and  duo- 
denal ulcers,  and  carcimimii  of  llie  atomach,  and  occasionally  iii 
association  with  piincn^atic  cakniH.  It  ]&  marc  often  observed  in  men 
than  in  wonicii.  'riielntlanicd  pancrens  is  usu^ly  enlar)!cd  and  very 
plethoric.  The  infiaiuiiiutiun,  whvfl  very  iiitenac,  may  lead  to 
heiiiorrhaKes  into  the  pancreas  (pancreatitis  hemorrhagica).  Sup- 
puration u(  the  pancrea^t  may  also  m-casionally  occur  (pancreatic 
abscess).  Acute  pancreatitis  usually  begins  with  violent  pairia 
in  the  iipjuT  ahdominul  reRion,  accompanieil  by  vomiting  and 
cullapw,  and  often  by  symptoms  of  ileus  and  peritonitis.  The 
■  body  tein|>erature  is  often  elevated.  Fitz's  .syndrome,  sugge^^ting 
'  scute  pancreatitis,  consists  of  severe  ejiigustiic  pain,  vomiting  and 
crollapse,  appearing  suddenly  and  followed  within  twenty-four  hours 
by  a  circuniseribed  swelling  in  the  epiga'striuni.  with  tympanites.  A 
percussion  sign  of  a<rute  pancreatitis  "so  absolute,"  according  to  its 
dwcoverer,  "that  it  can  Iw  felt,"  i.s  descrilieil  by  Toild,  of  Adelaide, 
Australia,  as  "  dulness  in  both  flanks,  mialtercd  by  any  change  of 
posture,"  anil  attributable  to  a  collection  of  blood  in  Imth  kidney 
l»elves,  .A  Kcncral  or  liieal  cjanosis  is  a  common  symptom.  The 
testniiet  stool  is  chunict eristic.  The  prognosis  is  vcrj'  serious,  tlie 
ufTection,  as  a  rule,  running  a  fatal  course. 

Treatment. — The  treatment  is  surgical,  consisting  in  laparotomy, 
removal  of  the  pathologic  glandular  tissue,  and  evacuation  of  the 
pus.  l'rofe««jr  Gosset.  of  I'aris.  believes  the  gall  bladder  .-Jiould 
be  drained  in  every  case. 

btenial  Treatment  In  Other  Affections  of  the  Pancreas. — Xothiug 
is  available  here  but  regulation  of  the  diet.  This,  however,  is  by 
no  means  an  unimportant  point,  and  may  he  attended  with  very 
good  results  in  some  of  ihi-se  alfeetions.  Dietetic  treatment  is 
based  upon  experimental  physiology.  Pawlow's  exjieriments  upon 
dogs  and  the  observations  of  Wolilgemuth  upon  pancreatic  fistulie 
in  man  luive  shown  that  the  pancreatic  secretion,  aside  from  psychic 
influences,  can  be  charai'teristicall.v  affecteil  by  various  articles 
of  food.  It  has  been  sliown  tliat  carijohydrates  (])otat«es.  brcml, 
farinaceous  food,  etc.)  incite  pancreatic  secretion  to  a  coiisidcrabte 
extent.  Protein  food  is  much  leas  effective  in  this  respect,  while 
pMicreatie  secretion  k  almost  completely  arrested  aftej-  the  inges- 
tion of  fat.  It  is  al-M)  a  well-known  fact,  as  already  stated,  tluit 
hydnR-hloric  acid  stimulates  pancreatic  secretion,  while  bicarbt>- 
nate  of  sodium  distinctly  iidiibits  it.  These  effects  upon  pancreatic 
function  are  not  all  direct;  we  know  that  proteins  and  carbo- 
hydrates tlo  not  of  themselves  directly  influence  puni-reatic  secre- 
tion; on  the  other  hand,  fats  have  a  moderately  i^itiiniiliitliig  effect. 
These  various  foods  iiiBueiu^e  the  pancn-a.s  through  the  stomach, 
by  tlieir  elTecl  upon  tlic  secretion  of  free  hydroi-hloric  acid,    Coo- 
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may  suc-cuuib  to  the  tir^t  attack.  In  fiivonibte  t-niseM  the  acute 
stage  may  be  overcome,  with  tlie  result  that  a  latent  stage  develops, 
the  necrntie  arua.*  U-ccmiiii);  eiiiL'npMilslcti.  The  paiicrejts  Ls  at 
first  t-onsiderably  ciihirncd,  dark  red,  and  soft;  but  as  thf  affec- 
tion continues  it  l>econics  hard  and  firm,  distinctly  demarcated 
aRain^t  its  surroundings.  Finally  it  is  n-duci'd  to  necrotic  ]>ulp 
iiiiude  its  onu  capsule,  or  it  continues  to  become  harder  and  linner 
until  it  \ws  as  a  dead  organ  in  an  abscvss  cavity.  .Should  llie 
neiTosis  spread  beyond  the  )>ancreas.  and  active  pan<Tcuti<;  juife 
invade  the  abdominal  cavity,  a  so-called  fatty  tissue  necrosis  will 
result.  Whenever  the  pancreatic  juice  comes  in  contact  «ith  fat. 
dccompo<)ition  of  tJie  neutral  particles  in  the  fat  cells  will  result. 
Throughout  the  pancreas  and  adjacent  rejiion  arc  found  yellowLsh- 
whitc  points,  from  a  si/*  just  discernible  to  the  size  of  s  plnhead, 
indicating  the  location  of  the  chemiaill,\'  decomposed  fat. 

The  treatment  consists  in  opening  the  abscess  cavity  containing 
the  necrotic  tissue.  Tlie  prognosis  i»  very  bail. 


PANCEEATIC  CYSTS. 

There  are  to  be  distinguished: 

(1)  Genuine  cysla,  hollow  spaces  Invested  wHtli  epithelium, 
resulting  from  proliferation  of  the  glandular  ducts  and  the  acini 
of  the  pancreas,  from  stagnation  in  the  flow  of  the  pancreatic 
juice,  or  from  degeneration  of  the  puncieatic  tissue,  as,  for  instance, 
after  infectious  diseases. 

(2)  Ctfstttid  ttriidurr-r  without  any  epithelial  lining,  which  may 
result  from  softening  of  the  enlargwl  pancreas,  necrosis  of  some 
of  its  part.A,  and  blood  effusions.  The  more  intense  the  pathologic 
processes  which  destroy  the  i>ancreatic  tissue,  the  more  rapidly 
the  c>"sts  develop.  TTie  comparative  rapidity  of  cyst  development 
therefore  admits  of  a  atnclusion  in  regard  to  the  original  afTcction 
<»f  the  pancreas,  an  important  ptvint  in  the  anamnesis.  Gradually 
the  cj'st.  owuig  to  its  increasing  sir*,  exerts  an  unpleasant  effect 
by  pressure  upon  the  neighboring  organs,  espcci^lj'  the  stomach 
and  the  transverse  colon.  In  any  case  the  diagnosis  Is  by  no  means 
an  easy  mutter.  The  Hocntgen  ray  and  bismuth  may  assist  in  the 
disftnosLs  by  showing  a  unifonn  curvature  on  the  left  of  the  stomwh, 
due  to  pressure  of  the  cyst. 

Ti«atm«nt.-  -The  only  remedy  is  laparotomy,  followed  by  sutur- 
ing the  cyst  into  the  laparotomy  wound,  with  unilateral  or  bilateral 
fining.  The  cyst  having  been  oixcned.  there  remains  its  gradual 
obliteration  by  tlie  measures  employed  in  the  obliteration  of  £«• 
tuke  (see  page  ()29>,  particuhirly  Wohlgeiuuth's  diet. 


PANCREATIC  CALCULI 
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The  pancreas  is  subject  to  primary  surcutaa  and  carcinonin. 
Tin-  latter  is  the  iimre  freciuent  and  niity  iin-olve  the  whnle  {;laiid, 
ihf  head  or  the  tail,  or  the  duct  ot  \'atcr.  IVriiiarwnt  or  pcriodie 
pains  and  <-ii1ii-,  JHiindi<-e  and  early  cjicliexia  ]Kiint  to  carcinoma. 
Often tiin<.-s  the  tumor  cannot  be  |)al]>atetl,  owing  to  seniutiveneas 
and  to  the  ascites  wliich  is  present  in  most  cases,  t'arciiioma  of  the 
head  of  the  pancrttis  induces  progressive  jaundioe.  A  common 
cause  of  symptomless  jaundice  is  malignant  disease  of  the  pancreas 
(see  page  614). 

Traatment.— A  radical  operation  is  imposidble  in  must  cases. 
Wieti  the  pylorus  is  occluded,  some  relief  may  be  afforded  by 
gastroenterostomy. 

PANCREATIC  CALCUU. 

Pancreatic  calculi  arc  due  to  some  antecedent  defect  in  pancreatic 
fun(rti*>n.  The  substances  *>f  which  the  calculi  ivrc  composed  (lime 
sails,  cholesterol)  arc  m  solution  in  normal  puncri-atic  juice,  but 
are  prcdpitated  when  qualitative  changes  in  the  juice  take  place. 
Changes  of  this  kind  may  occur  as  A  result  of  bacterial  invasion 
from  the  intestine,  occlusion  of  the  excxetory  ducts  from  stricture, 
or  <'omprcwioTi  from  without.  <_'hronic  pancrcatitU  likewise  plays 
a  r6le  in  the  etiology  of  this  affection.  The  catarrhal  secretion 
in  the  ducts  and  tlie  desquamated  epithelium  form  the  nucleus 
around  which  the  calculi  are  built  up.  The  latter  float  in  the  current 
of  the  secretion  toward  the  excretory  ducts  of  the  gland  to  the 
papitla,  where  they  meet  with  resistance;  it  tliis  resistance  is  not 
overcome,  stagnation  and  decom(X)sition  of  the  secretion  results, 
leading  in  many  cases  to  the  formation  ot  new  stones  behind  the 
original  one.  When  there  is  a  complicating  infection,  suppurative 
pancreatitis  may  easily  suixTvene,  likewise  necrosis.  In  the 
absence  of  any  infection  there  is  a  tendency  to  chronic  changes, 
chronic  paiicreatttb,  and  cyst  formation. 

Among  the  clinical  manifestations  arc  colic,  swelling  of  the  gland 
(which  is  sometimes  palpable),  and  expulsion  of  stones  (which  must 
be  carefully  looked  tor  in  the  feces  when  pancreatic  calculi  are 
suspected).  Should  larger  stones  be  formed,  leading  to  stagnation 
of  [he  secretion  und  chronic  pancreatic  changes,  there  will  be  the 
same  digestive  disturbances  as  are  observed  in  chronic  pancreatitis. 

Treatmeot. — ^The  internal  treatment  has  already  been  discussed 
page  iV29).  If  the  diagnosis  of  pancreatic  calculi  is  in  all 
>babitity  correct,  surgical  treatment  iiio^-  be  instituted. 
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PAHCBK4TIC  IHTANTILISH. 

TIus  rare  condition  is  due  to  abnormal  inhibition  of  pancreatic 
secretion.  It  is  characterized  by  lack  of  bodily  and  sexual  develop- 
ment, and  as  a  result  of  the  arrest  of  pan<^eatic  secretion  a  condition 
of  chronic  enteritis  ensues  which  is  manifested  by  a  constant  diar- 
rhea associated  with  flatulence.  The  retarded  bodily  development 
and  the  chronic  diarrhea  are  the  main  clues  to  the  diagnosis. 

This  condition  can  be  completely  cured  by  the  administration 
of  pancreatic  extract. 


CHAPiTER  XXXIV. 
ACUTE  ENTEROCOLITIS. 

ACITTR    iNTKflTINAI.    rATAIUlH — ACITE   GASTROENTERITIS — ACCTE 

Colitis — ("iiolkra  Morbus — Choi-era  Nostras— 
acitte  i>iarkh1>u. 

Primary  ncute  intt^Htinal  catarrh,  like  acute  gastric  caOirrli,  is 
ft  i!i-(case  of  qnilc  ffL-queiit  occiirreiice, 

EtioloK7. — Etiologkallv',  four  varieties  of  at-utc  iiitcsliiial  OAturrh 
are  recogiiiwrd : 

(1)  Acute  Infectious  Catarrh. — This  form  of  i^nteritis  is  of  bucte- 
rial  origin.  The  Hacillu»  mli  <x>mmunb  and  the  Banllus  enteritis 
apparently  pliiy  an  iuipurlunt  r6k'  in  the  etioIog>'.  Niimerotis 
ulher  s|)ecies  of  barteria  are,  howewr,  frequently  found,  but  these 
have  usunlly  bwn  iiitr()duccd  with  wnne  artirte  of  the  diet.  It 
also  seems  probable  that  acute  infec-tioiL-i  cutarrli  may  be  induced 
bj'  the  »4teiicy  of  nuinuous  eutozoa  and  eiuiamebip. 

The  various  forms  of  coUtLs  which  occur  in  cases  of  chronic 
con!ili])ation,  due  to  stagnntion  and  bacterial  ileconiposition  of  fecal 
matter  (colitis  stercoralis),  beloiif;  under  the  general  classification 
uf  infectious  catarrh. 

(2)  Alimenlary  Catarrh. — Acute  intestinal  eatarrh  may  be  caused 
by  tiie  ingestion  of  fooil  that  has  not  uixlergone  decomposition. 
Wholesome  articles  of  tiiet,  improperly  prepared,  insufficiently 
masticated,  and  iiiRested  in  excessive  quantities,  can  cause  Jt. 
Usually,  however,  it  is  due  to  food  or  drink  (water,  milk,  sausafte, 
fish,  butter,  ice,  fruit)  which  contains  toxic  substances  (ptomauis). 
The  warm  season  <rf  the  year,  and  tropical  climates,  by  favoring 
tlic  decomposition  of  foodstiiflfs.  contribute  to  the  pre\alcnce  of 
intestinal  catarrhs. 

(3)  Catarrh  I)w  to  F.Tjxaurc  Ui  Culil.—'l'hvn:  «hi  lie  no  doubt 
that  sudden  cooling  of  the  alMlomen,  the  back,  or  the  feet  (wet 
feet),  and  cold  beverages,  nmy  bidnce  acute  intestinal  catarrh. 

(4)  Catarrk  fn/m  Intoxtcatwn. — This  condition  may  be  due  to 
either  metlicautcuts  or  iioison,'*.  Among  drugs  that  produce  catarrh 
when  taken  for  a  considerable  length  of  time  arc  preparations  of 
mePctiry  (even  when  injected  intramuscularly),  araeiiic,  phosphorus, 

[the  emetics,  drastic  purgatives,  turpentine,  copaiba,  etc.  llie 
[pusoiis  chiefly  to  be  coiisi<lere<l  are  the  adds,  alkalis,  and  alcohol. 
Patbolog;. — Acute  eatarrh  of  the  intestine  ia  characterized  by 
I  Birdting  and  relaxation  of  the  mucous  membrane.     Aceordiiig  to 
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iht*  iiitcii:uty  of  tlie  dtsense.  the  miiooiis  membrane  is  red<ien«i  in 
ft  ciixrurosfrilwci  area  or  for  its  entire  li-tt^h,  in  foiiM-qiifmr  of 
■g'percmin.  The  reddeiiinf;  may  advance  ao  far  as  t»  )>e<?ome 
TldHrk  inirpio  discoIoTHtion.  Tlit-  solitarj'  f'^Hifl**  arc  usually 
sn'olleii,  though  Peyer's  patches  do  not  seem  to  be  involved.  Thf 
nitKHiiis  mcinbranf  is  nion-  nr  lews  oovt-n-d  with  miK-iis,  whieliJ 
maj'  appear  elear  like  glass,  cloudy,  or  Htaiiicd  with  blood.  Small'i 
siii>tTfi('iul  nbro-iious  of  the  epithelium  are  of  common  occurrence. 
'Hie  (SJiitcuts  of  the  intestine  arc  uhiiuIIv  fluid.  Micnisc<)pi<.*ui!y 
there  may  be  recopni7*d  distended  bloodvessels  of  the  niucouM 
membrane  and  occaaiJiiudly  minute  extni\itstitio»-i  of  blood.  The 
interspaces  between  tlie  crypts  of  Licbcrkiibn  are  Kcncrally  dilate<i 
and  inftltratcd  with  round  cells.  Tlie  epithcliuTn  of  the  glandular 
cells  Is  frequently  opaque.  The  glands  themselves  are  often 
markedly  enlwrjied,  rt-liixed,  an<l  elevated  alxive  the  surface,  in 
consequence  <if  innttratiiiu  of  the  connective  tissue. 

Acute  intestinal  catarrh  is  most  frecjuently  locali7e()  in  the 
large  iute^stine  (cohtis)  cxclu.sively.  In  many  coses,  however,  the 
small  intestine  is  .limultaneously  affected;  thia  condition  is  citlle<l 
mixed  catarrh.  The  noxious  agencies  alxive  iianuHl  induce  primarily 
an  acute  Kastritis,  and  from  the  stomach  the  inflammation  extends 
to  the  inte>tiiie,  thu>  formiriR  the  well-known  picture  of  acute 
gastroenteritis.  Diseftse  of  the  small  intestine  only  is  a  vcr>'  rare 
affeirtion,  although,  aceorrlinn  to  Nothnagel,  it  undoubtedly  does 
occasionally  occur.  An  isolated  acute  catarrhal  disease  of  the  <luo- 
denum  is  not  rare,  but  the  di-sease  is  iLsually  associated  with  acute 
gastritb  (gastroduodenitis). 

Symptoms. — Among  the  fir-st  symptoms  of  acute  intestinal 
catarrh  are  abihmiinal  dLsconifort  and  pain,  and  loss  of  appetite. 
The  characteristic  <iiarrhea  develops  early,  the  number  of  the 
stools  l>eing  projKirtional  to  the  Rravity  of  the  nU'ection,  The 
evacuations  Ijccomc  more  liquid  as  the  frequency  of  the  diseharRes 
increases,  and  the  abd(miinal  pains  tentl  to  become  more  se\'vre 
during  this  period.  With  coinoident  acute  gastritis  tlie  symp- 
toms of  thU  condition  may  lead,  ]>crhaps  overshadow,  those  of 
the  intestinal  catarrh.  But  even  without  the  presence  of  gastritis 
there  may  supervene  great  discomfort,  nausea,  pressure  in  the 
digastric  region,  and  occu^iolmHy  vomiting.  The  general  subjec- 
tive condition  <lepends  upon  the  intcnmty  of  the  catarrh;  in  mild 
cases  it  is  not  affeited  at  all.  ^hlderately  severe  eases  are  usually 
attended  with  lassitu<le  and  sensations  of  weakness.  Severe  cases 
with  profile  diarrhea  may  in<luce  an  alarniing  condition  of  weak- 
ness, especially  in  young  patients  and  those  well  advancetl  in  years. 
Fc\cr  is  usually  absent  in  tJie  lighter  aiul  moderately  severe  cases; 
occasionally,  however,  there  may  be  high  fever.  Enlargement  of 
the  spleen  is  rare.  Albimiin  and  casts  arc  frequently  fouml  in  the 
ttftnc  of  eases  of  severe  catarrh,  partictdarlj*  in  jtatieuts  advi 
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ill  vi'ars.  Tliv  urine  soaii  returns  to  a  normal  condition  with  the 
reression  of  the  catarrh. 

F.XAmin«tion  of  the  alxloincn  will  ucH-usioiially  thcit  a  moderate 
diffuse  tenderness  to  pressure,  which  he<^nies  i>ain  when  the 
colon  is  involved.  I'reciuent  borborygiiii  and  otiier  ncKentitious 
sounds  are  heard.  When  the  abdominal  walls  are  thin  it  is  snme- 
time;!  possible  to  observe  visually  the  iiM-eleratioii  of  the  peristaltic 
movements. 

DUkdosU. — The  dwidiiin  points  in  e^tabli-thin^  the  diapnosis  of 
anite  intestinal  catarrh,  and  for  the  localization  of  the  disease  in 
the  large  or  small  intestine  or  Imth,  are  ascertained  by  the  condi- 
tion of  the  alvinc  discharges.  The  more  or  less  pronounced  liquidity 
of  the  feces  and  the  amount  of  niu<-us  present  are  characteristic 
points.  The  fecal  matter  of  acute  catarrh  of  the  larj£v  intestine  is 
usually  <)f  a  dark  brown  color  and  otfensi\-e  odor,  and  there  may  be 
disccrnc<l  isolated  particles  of  munis;  it  contains  easily  visible 
muoous-lookiiiR  flocculi,  transjiarent  or  turbid,  and  shreds  which 
are  occasionally  liiiReil  with  blood,  especially  in  ca-tes  in  which  the 
inflammation  has  giiinetl  in  intensity.  In  cases  of  catarrh  of  the 
small  intestine,  which  arc  not  so  fre<|uent,  the  stixiLs  are  lighter  in 
cdIut.  When  the  catarrh  is  of  great  intensity  the  evacuations  may 
be  actually  green,  this  i-olor  being  caused  hy  the  presence  of  unal- 
tered bile  pigment.  Tliere  may  be  niiwh  mucus,  in  small  lumps, 
intimately  mixed  with  the  feces,  imparting  to  the  stools  a  jelly-like 
cMusistency.  If  the  feces  contain  nndigi'ated  remnants  of  food, 
such  as  meat,  starch,  and  fat,  it  is  probable  that  the  small  intestine 
b  inflamed.  Kecal  partirte^  {mucous  flocculi.  fatty  residues,  or 
muscle  fibers)  that  l>ecome  green  on  the  addition  of  a  .Vper-eent. 
solution  of  sublimate  (Schmidt's  sublimate  test — page  llG)  furnish 
thereby  proof  of  the  prcseiiw  of  undianged  bile  pigment.  Dark, 
mucoid,  offensive  stools,  containing  undigesteil  particles  tif  food, 
indicate  the  simultaneous  existence  of  catarrh  of  both  the  small 
and  the  large  intestine. 

For  puriMises  of  treatment  it  is  only  ne^-essary  to  dl^^tinguLsh 
between  these  two  sections  of  the  intestinal  canal  in  localizing  the 
catarrlr,  it  is  scarcely  imssible  to  fix  exactly  the  partioiJar  region 
affected  by  the  cjitarrhal  process.  The  fact  that  the  duodenum  is 
sometimes  the  seat  canmrt  l>e  doubted,  and  this  condition  is  usually 
found  assticifiti-*!  with  ucute  gastritis.  It  may  Ix-  diagnosed  if 
jaundice  (catarrhal  icterus)  supervenes  in  acute  gastritis.  It  is 
not  necessarily  accompanied  hy  diarrhea.  In  cases  of  dutKlcnitis, 
examination  of  the  duodenal  contents  after  removal  with  (lie  duo- 
denal lube  shows  stringy  mucus,  Grum-jjoMtive  motile  bacilli,  and 
numerous  cocci. 

It  is  sometimes  difficult  to  differentiate  Iietween  an  acute  grave 
colitis  and  a  mild  acute  dysentery.  It  b  also  occasionally  diflicult 
to  distinguish,  ditring  the  first  days  of  the  disease,  betwer 
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acute  iiitc-Htiiml  caturrli  with  a  tt;mi)cratuTc  ftpd  a  case  of  beginning 
t>'phoid  fever. 

Protnoili. — ^The  course  of  acute  intestiiitil  catarrh  is  usually 
favorab!*.  Witli  i>roi)t'r  aiw  complete  recovery  may  l»e  exi)pcted 
ill  three  or  four  days,  often  sooner.  Iii  a  few  ohscs,  however,  lhtT« 
remains  a  ccrtmn  hyiHi^psciisitivcnes^  of  the  intestine,  and  s  ten- 
dency to  recurrence  uf  the  catarrh  after  ftliRlit  dii'tiiry  errors. 
Severe  catarrh  of  the  large  hitestine,  of  several  weeks'  duration, 
may  occa.'*ionally  be  very  slow  in  healing;  fiome  ea.sea  may  indeed 
resist  all  Ircatmcnt  and  hecnme  <'lironic.  Acute  enteritis  or  gastro- 
enteritis  rarely  runs  a  serious  course;  but  pntfuse  diarrliea  may 
isu|)crvciie,  evidently  under  the  intluetice  of  particidarly  virulent  or 
toxic  mieroorganisuis— ft  view  that  is  coufinned  by  the  frequent 
occtirrence  of  this  crave  form  of  disease  during  the  summer.  'Ilic 
evacuations  finully  eon.<i.-«t  of  serous  exudate  with  mucous  and 
niiriiiniLt  flocculi  thoroui;hly  mixed  with  pu-s  and  epithelium;  they 
arc  whitish-gray,  rc-M-'udiling  rice-water,  of  alkidiuc  reaction,  and 
ma>'  occur  as  often  as  twenty  to  thirty  times  a  day.  Violent  vomit- 
ing also  may  be  present.  The  quantity  of  urine  becomes  much  less 
in  consequence  of  the  great  loss  of  water,  and  anuresis  may  super- 
vene. ■\lbumin  and  casts  are  frequently  found  in  the  urine.  This 
intense  catarrhal  disease  of  the  Iiitestuic  is  frequently  sufficient  to 
completely  prostrate  even  vigorous  persons.  It  is  a  direct  menace  to 
life  in  the  case  of  old  iH-ople  and  chil<lren.  'Ilicre  may  finally  occur, 
ill  a  mo.st  sudden  manner,  cramps  of  the  calves  of  the  legs,  hoarse- 
ness, cwldness  of  the  exlreniitii-^,  and  canliae  collapse.  Because 
of  the  similarity  of  the  stools  to  those  of  Asiatic  cholera  patients, 
and  the  resemblance  of  the  clinical  symptoms  to  those  of  genuine 
cholera,  tliis  affe(;tioii  lias  bi-eii  termed  ehoUra  jwttraii,  or  cholera 
morhw.  Notwiths^tftiiding  the  Rravity  of  the  symptoms,  the  disease, 
when  pn>perly  treated.  Usually  runs  a  favorable  i-ourse. 

Trefttment. — Persons  subject  to  acute  intestinal  catarrh,  lu 
tau^t  by  their  own  experience,  should  as  a  matter  of  prophylaxis 
guard  against  coldii  and  against  errors  in  diet.  They  should  Ite 
advised  to  clothe  themselves  warmly,  and  to  wear  hi  winter  a 
warm  flannel  or  woolen  alxloniinul  bandage  or  warm  undergar- 
ments. 'Hiey  should  avoid  cold  beverages  an<l  foods,  and  «iarsc 
articles  of  diet  such  as  fresh  fruit,  radishes,  cucumbers,  and  salads. 
When  the  physician  is  called  to  treat  a  case  of  acute  cyitarrh  of  the 
intestine,  the  cause  of  the  attack  must  lie  consideml  first.  If 
it  can  he  ascertained  that  liarmfid  foods  or  infectious  substances 
have  l)ecn  introduced  into  the  stomach,  the  indication  is,  of  course, 
to  empty  the  intestmc  as  rapidly  as  posablc.  Nature,  uideed, 
assists  herself  in  these  cases,  for  the  decomjMisition  pniducts 
BOCUinidateil  in  the  gut  stimulate  peristaltic  niovements,  Inducing 
diarrhea,  by  which  the  harnifut  materials  are  expelle<l.  It  is  fre- 
quently  oiKterved   tluit   iinpruvemcut   begins  after  a  number  of 
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oopioiu  diurrhcic  disoliarges;  tlie  bowels  tliemselvea  have  acted 
upon  the  etiologic  indication.  In  many  cases,  however,  the  s|X)n- 
taueoiu  evacuation  of  the  intestine  is  not  snflicient,  and  notwith- 
standing the  free  movfiiicnt  no  iniproveniciil  lakes  place.  In  jiich 
eases  nature  must  lie  assisted,  ihat  the  elimination  of  the  noxious 
material  may  be  mure  thorough.  Castor  oil  and  calomel  serve  this 
purp09e.  The  former  may  be  given  in  tablcspoonful  doses,  one 
tsblespooiiful  every  hour  until  eirective,  liecause  of  its  diaaftreeable 
taste  it  Is  often  administered  in  gelatin  capsules  or  in  emulsions. 

The  SutwnM  t'urmulary  Rives  the  formula  of  emulsion  olci 
ricioi,  which  contains  one-third  of  its  volume  of  castor  oil.  Three 
tablespoonfuls  is  the  average  dose. 

Calomel  acta  safely,  rapidly,  and  mildly,  without  enuring  inflnm- 
matorj'  irritation  of  the  bowel.  It  is  given  in  doses  of  0.02  to  0.05 
Gm.  (i  to  1  grain),  two  or  three  such  powders  at  intervals  of  two 
hours. 

OD.MC& 
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SIg. — ^Tnkc  at  onco,  to  hv  followed  In  two  houra  by  n  tabli-BpaonfuI  of  Uooht'lle 
Hit. 

Itistetd  of  the-*  purfratives.  any  of  the  wsll-known  bitter  mineral 
waten  (see  page  2.'j4)  may  be  given.  When  the  stomach  is  involved 
tlie  bowel  should  be  emptied  by  means  of  enemata. 

The  evacuation  uf  the  bowel  having  been  accouiplished,  atten- 
tion must  be  given  to  the  care  of  the  stomach.  In  many  cases 
treatment  comnu-nces  without  previous  evacuation  of  the  bowels, 
no  toxic  or  irritating  material  being  jireaent,  or  the  case  beinf;  one 
ot  catarrh  due  to  a  "cold."  The  care  of  the  stomach  is  best  secured 
by  rest  in  bed,  the  duration  of  which  will  depend  on  the  severity 
of  the  attack.  Some  slight  cases  may  be  permitted  to  get  up  and 
around  a$  soon  as  the  second  day,  but  in  obstinate  cases  rest  in 
bed  for  several  days  is  indicated.  VMiile  in  bed,  hot  cloths  should 
be  applied  to  the  abdomen,  and  frequently  ctianged.  Dry  or 
m<tbt  applications  may  be  made  by  means  of  the  "Priessnitz" 
bandage  (see  page  250), 

'ITic  diet  is  of  grciit  importttiice  in  the  avoidance  of  irritation. 
It  is  better  not  to  allow  any  food  to  l>e  taken  during  the  first  twenty- 
four  hours,  that  the  decomposition  processes  in  the  intestine  may 
receive  no  encouragement,  ITierefore,  on  the  first  day,  it  is  well 
to  prescribe  complete  abstinence,  or  only  au  apparent  initrition 
consisting  of  thin  water  broths,  thin  meat  broth  (mutton  broi 
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tea  with  cognac,  whitc-of-egg  water  oon^iiig  of  one  white  of 
cgB  tn  200  <  'c.  (7  ounces)  of  water  with  the  addition  of  a  little 
taUe  iuklt  and  cngiioo.  'Iliis  pseiidotiutritlon  suffices  for  the  finit 
two  days,  and  in  (rra\*c  cases  with  violent  diarrhea  and  «>lic  it 
may  he  wntinued  for  longer  periods.  r)urini{  the  first  days  it 
is  useful  to  administer  carminative  teas,  valerian,  iici>i>crmiiit, 
thyrae,  fennel,  or  anise-seed.  Under  tliis  treatment  the  aymptoraa 
usually  improve  within  one  or  two  d»y».  A  somewhat  more 
copious  diet  may  then  lie  allowed,  proceeding  with  great  eare. 
The  food  should  be  free  from  liability  to  documposition,  as  por- 
ridges (thoroughly  eoiilcfd  and  strained)  either  of  oat  or  barley 
meal,  tea  with  a  little  milk  or  claret,  coi-oa,  acorn-encua,  black- 
berry decoctions,  whortleberrj-  jelly  or  wine,  and  soups  wth  riee, 
tapioca,  leguminous  flours  and  infant-fond  flours.  Sugar  should  be 
replaced  in  the  drinks  by  saci-harin.  Should  there  be  much  thirst, 
milk  of  almonds  may  be  given;  but  always  freslily  prepared,  for  it 
decomposes  readily;  it  has  a  slightly  astringent  effect. 

Watching  and  controlling  the  bowels  carefully,  the  physician 
may  gradually  allow  a  more  >'aried  diet — bouillon  with  egg,  wut<*r- 
soaked  stale  bread  or  toast,  boiled  water  with  claret,  soujis  with 
ground-up  stale  bread  and  sweetbread,  or  rice  and  hominy.  This 
diet  should  be  persevered  in  until  the  bowels  liave  become  com- 
pletely quiescent,  the  cvaciuitions  firm,  and  all  abdominal  pains 
and  sensitiveness  to  pressure  have  dlsapiwared.  Only  now  more 
solid  fiHid  may  be  taken,  such  as  scrai»e»i  meal  free  of  coimective 
tissue,  squab,  chicken,  scraped  white  meat,  mashed  potatoes,  and 
vegetables  ground  fine  and  passed  tlirougli  a  sieve,  such  as  peas, 
lentils,  spinach;  with  cocoa  or  chocolate.  The  course  of  the  disease 
being  normal,  a  full  diet  is  swtn  as-nimilable.  For  some  weeks, 
however,  foods  rich  in  cellulose  should  Ix-  avoided,  siK'li  as  radishes, 
carrots,  cabbage  and  fresh  fruit,  as  well  as  fatty  and  sour  sub- 
stances. Milk  is  to  be  avoi<lcd  during  the  first  days  of  an  acute 
intestinal  catarrh,  because  of  the  fact  that  in  occasional  instances, 
which  cannot  !«•  predetermined,  it  induces  diarrhea.  After  the 
patient  has  begun  to  partake  of  pi>tatoes  or  other  siH'cially  pre- 
pared wilid  food,  milk  may  l>e  j)ermitte<l,  either  Ixiiled  by  itself 
or  together  with  cocoa  or  chocolate.  The  tuitringent  cfTcct  of 
three-day  kefir  seems  to  be  advantageoiLs  in  acute  intestinal  catarrh. 

It  is  imi>ossil)lc  to  lay  down  a  diet  for  all  cases  that  will  l»e  non- 
irritating  and  easilj'  assimilable.  So  far  as  milk  is  concerned, 
altlioiigh  it  often  proves  exceedingly  useful  when  given  in  small 
quantities,  yet  in  the  majority  of  cases  of  catarrh  of  the  small 
intestine  it  had  he-st  not  be  given.  Kxperience  has  shown  tliat  if 
the  small  intestine  is  put  at  rest  for  a  short  time  it  is  )K>ssible  to  give 
milk  later  ami  with  good  re.sult. 

IVisease  of  the  large  intestine,  even  though  it  may  ix*  tulvaiiccd, 
does  not  contra-indieate  the  use  of  milk;  on  the  contrary,  milk, 


msNr 


Ml 


espcdally  when  it  i.s  th«  only  fowl  taken,  is  cxfct-dltigly  useful. 
In  aHiylia  gnstrica  and  in  hypcrchlorhydria,  milk  as  a  diet  occupies 
first  place,  but  it  sliouki  W  omitted  when  there  is  nn  aswciated 
catarrh  of  the  siiiail  iiite-^tine. 

To  ubtuiii  a  complete  cure  it  is  absolutely  essential  to  persevere 
with  the  non-irritating  diet  for  a*  long  n  time  as  pusHible.  In  this 
respect  one  should  he  rather  too  rigorous  than  lenient.  Should 
the  patient  lose  flesh  rather  rapidly  during  the  first  few  rUys,  one 
should  not  be  inislcfl  and  permit  the  ingestion  of  larger  quantities 
of  food  in  order  to  prevent  further  loss  of  weight.  The  ke^-ping  of 
the  affecteil  JntestiTic  at  rest  is  the  paramount  consideration.  I'lxin 
recovery  the  patient  quickly  regains  all  he  may  have  lost  in  weight. 

Nuthnagel  has  called  our  attention  to  the  following  truths 
regarding  the  treatment  of  catarrhal  inflammation  of  the  mucous 
nu-nibrane  of  the  intestine:  (1)  A  genuine  (^nre  of  an  acute  catarrh 
can  only  be  brought  about  through  the  regenerating  processes 
going  on  in  the  affei'ted  tissues.  (2)  ('om[)lete  recovery  is  possible 
in  the  acute  form  of  intestinal  catarrh  only.  The  second  point  is 
es]X'cialIy  emphasized,  and  the  assertion  is  made  that  clironic 
intestinal  catarrh  is  dillieult  to  etire.  It  is  therefore  of  the  utmost 
importance  to  prevent  the  acute  catarrh  from  becoming  chrwnie. 
This  can  he  accomplished  not  so  much  by  medication  a.^  by  a  well 
regulateil  regimen.     A  constipating  diet  'scv  page  172)  is  essential. 

In  patients  of  advaneetl  years  snITering  from  severe  intestinal 
catjtrrh  and  great  weakness  of  the  heart,  it  is  proper  to  allow  the 
administration  of  alcohol,  in  the  shape  of  punch,  tea  with  claret, 
or  cognac  and  water. 

Should  the  small  inte-stine  l>e  the  principal  seat  of  the  disease  it 
may  occUfi<inally  l>e  neccs.sary  to  greatly  reduce  the  ingestion  of 
water.  The  water  ini]>overishinent  in  such  cases  may  well  Ix-  ntet 
by  the  tise  of  the  Murphy  drip  (see  page  239). 

Medicaments,  generally  speaking,  do  not  play  an  essCTitial  part 
in  tlie  trealuicnt  of  acute  intestinal  catarrh.  In  ca.*es  with  obstinate 
diarrhea,  violent  abdominal  pains,  and  vigorous  pcristiil.sis.  opium 
(see  ]>age  274)  will  Ix*  ehielly  relied  Ujioii,  but  its  employment  in  the 
treatment  of  young  children  and  the  agi-d  demands  great  care.  In 
ca.<<e»  of  persi.stent  vomiting,  opium  may  Iw  administered  in  the 
form  of  suppositories.  ()|>ium,  however,  shunlil  only  be  made  use  of 
for  a  few  days.  Shoukl  constipation  continue  several  days  following 
the  use  of  opium,  it  may  be  safely  and  unhe-nitatingly  left  to  itself; 
but  if  it  should  contimie  too  long,  or  if  it  should  occur  even  without 
the  taking  of  opium — a  rather  frequent  orcurrenee— purgatives 
should  never  be  employed ;  instead  of  them,  cncmatji  of  9oa]>-water 
or  oil  should  be  given  (see  page  22:j). 

In  excessive  in-ristalsis  of  the  intestine,  as  in  diarrhea  and  dj'sen- 
lety,  benzyl  benzoate  i»  often  of  great  advantage.    In  doses  of  2 
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Cc.  (30  minims)  in  wiitcr  thrt-e  or  more  times  daily  it  promptly 
cherkH  the  dinrrhca  (see  pa!<e  270). 

Astruigetits,  as  u  rule,  arc  not  employed  tn  bcut«  catarrh,  tinle»s 
it  be  of  remarkably  l<iiiR  duration.  For  children  and  old  people 
who  must  not  be  fciven  opium,  subgallatc;  of  bi»iituth  may  he 
administered— for  adults,  0.5  to  1  (Jm.  (8  to  16  grains)  as  powder 
Heveriil  times  daily;  for  children  it  may  be  given  in  chalk  mixture: 

On.  or  Cs.  j 

1) — Bbmiithi  nibgnllHtu 210  Sn                  J 

Mblunt-CKlit   .     ,     .     .      q.B.  ad    eOiO  5U                   | 

Miscc.  I 

Sig— Teaapoonfu]  cvwy  one  or  two  houn.  | 

Bolus  alba  triturated  in  water  bos  recently  been  recommended, 
in  doses  of  60  to  100  Gm.  (5  ii-iij)  once  a  day,  before  breakfast.  We 
ta&y  occasionally  cut  short  cases  of  acute  enteritis  without  any 
other  treatment.  IJolus  alba,  or  kaolin,  is  commonly  known  by 
the  name  of  porcelain  clay.  It  is  used  as  an  absorbent  powder, 
dusted  on  the  surfoi-e  of  the  body  in  irritable  skin  conditions. 
It  is  not  easily  affected  by  chemical  reagents.  Such  large  quantities 
as  above  specified  are  rather  disagreeable  to  take. 

Cardiac  tonics,  such  as  digitalis,  calTein.  strophimtlius,  camphor 
and  alcohol,  are  to  be  given  fnim  the  commencement  of  the  treat-  ■ 
ment  to  old  people  with  weak  heart. 

Cases  of  enteritis  caused  by  acids,  alkalis  and  poisons  are  to  be 
treated  as  stated  under  the  heading  Toxic  Gastritis,  and  by  the 
appropriate  antidotes. 

Treatment  of  Cholera  Morbus. — Besides  the  acute  intestinal 
symptoms  to  be  treated,  as  above  mentioned,  it  b  necessary  to 
employ  most  energetic  measures  in  combating  the  grave  general 
symptoms,  such  as  the  loss  of  water  from  the  body  and  the  collapse. 
.Such  patients  have  to  be  kept  very  warm,  with  hot  bottles  to  the 
feet,  the  bed  heated,  hot  foHJentations  to  the  abdomen,  and  vigorous 
rubbing  of  the  extremities.  Stimulants,  are  to  be  freely  given  in 
the  form  of  alcoholic  drinks,  such  as  punch,  and  hot  tea  with  claret 
or  brandy.  Wlieii  the  heart  Ls  weak,  camphor,  ether,  caffein  or 
digitaionc  may  be  given  sulx-titnncously. 

In  acute  gastroenteritis  of  infants,  seorwster  plasma  has  been 
found  very  efheacious.  It  has  l>een  used  in  grave  eases  with  good 
results.  The  use  of  sea-water  in  such  cases  is  never  contra-indicated. 
Hapid  recoveries  occur  in  babies  wlien  milk,  broths,  and  even  boiled 
water  are  vomited.  Not  only  does  vomiting  cease  after  two  of 
three  injections,  but  the  diarrhea  also  stops.  In  cases  of  extreme 
malnutrition  a.ssociated  with  acute  gastroenteritis  the  child  can 
frequently  take  milk  after  the  first  injection.  In  Paris  there  are 
special  places  called  "Sen^wuter  Dispensaries  for  I'oor  People" 
where  the  children  arc  brought  for  the  injection  of  the  sea-water 
plasma.    When  brought  to  these  dbpensaries  for  treatment,  many 
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of  the  ca^eii  are  in  a  mnribund  conditutn,  yet  the  mortality  is  tmly 
2  or  3  per  a;iit. 

In  the  treatment  of  infantile  Kastroenteritb  with  sea-water, 
there  are  two  iinimrtant  rccoioim-nttalions  to  be  miwie:  first,  to 
avoid  all  anti.se)>tic  internal  treatment;  and  socwnd,  to  disrontinuc 
lavage  of  the  fdoiiinch  and  colon.  Should  there  be  constipation, 
ft  glycerin  suppository  is  sufficieDt  every  second  or  third  day.  .Sea- 
water  plasma  U  injected  in  llie  scapular  ref^on  of  infants;  the 
gluteal  region  is  so  frequently  soiled  that  the  scapular  region  is 
preferable.  The  amount  injected  varies  with  the  weight  of  the 
patient.  Infants  weighing  less  than  six  pounds  receive  30  Cc  (1 
ounce)  and  those  weighing  eight  to  twenty  pounds  60  to  90  Cc,  (2 
or  3  ounces)  every  two  or  three  days.  In  grave  cases  theinjections 
can  be  given  every  day,  increasing  the  dose  to  100,  180  and  240 
Cc.  (3  to  8  ounces).  For  the  method  of  administration,  sec  page 
423. 

Should  the  tissues  l>e  nearly  destitute  of  water,  physiologic 
saline  solution  may  be  aclmuiistcred  by  hypodcrmoclysls.  A  favor- 
able influence  on  the  general  sjTnptoni.s  is  often  produced  by  the 
whole  pack,  with  sub^tcqucnt  coul  rubbing. 

After  the  bowels  have  been  thoroughly  evacuated,  the  following 
has  be-cii  found  valuable: 

Ofn,  or  Co- 

Q— Rworcboli* 310 

Bt§iiiuthi  siibnitratis 10  lO 

Taiuiii;t*Qi 4(0 

Mivcfi  ftt  ft.  pulv.  no.  xvi. 
Sid-^Onc  every  three  houTi. 


.ilv 

if 


For  the  relief  of  pain  after  the  bowels  have  been  thoroughly 
evacuated: 

Qm.  orOa. 


f( — Trocmnr  fipii  rtkmphoTRt«D      ...     30 

Bumulhi  subiiittutiH 15 

Muturr  crrtn;   .  q.  a.  Ml     60 

Muc«. 

8JJC.— Tuuipooiidi]  «very  two  lioun. 


Si 


For  the  relief  of  pain  after  the  bowek  have  been  thoroughly 
evacuated,  when  there  is  vomiting: 

I  Gri.  ae  Cd 

H— Fxtiurli  opii 0 100  gr.  J 

Olet  ilMKiliromatv,  q.  ■■ 
MiKMT  cl  tl  KUpiKHi.  no.  W. 
SiS-^latroduou  one  intu  the  nctum,  nod  ivpoat  in  two  houn  U  neowMUy. 


CHAPTEIl  XXXV. 
CHUONIC  ENTKROfOIJTlS. 


Chronic  Intkstinal  Catarkii — Ciutoxic  Kntekitis— <-'iironic 
CoiJTia— C'hkonic  Sigmoiditis. 

ENTKKtK'OLiTiR  i»  H  catitrrlinl  inn»iiiinRtioii  of  the  iiith'oii»  m«m- 
I>r»iie  f>f  the  fituill  intestine  and  the  colun.  Vi'v  slioulil  (listingui»h 
l>ctwccn  primary  and  sernmliiry  chronic  intestinal  naiiirrh.  One 
of  the  most  frwincnt  ctuises  of  primary  inte^ttiniil  nitarrii  i;*  an  «cute 
enteritis  that  has  not  healed  or  that  has  been  imi»cr(ettly  treated. 
Moreover,  it  is  possible  for  all  those  injwrioii*  atceneii^s  wliith  irritate 
the  inueous  membrane  of  the  intestine,  mcnttoiied  as  causes  of  acute 
catarrh,  to  give  rise  to  a  primary  throiiic  catarrh  (errors  of  iliet, 
freqnent  colds,  habitual  employment  of  liiKatives,  tvnstipation). 
Sceondary  intestinal  catarrh  Rcnerally  develops  as  a  consequence 
of  itastric  ilisease,  fermentative  dysitcpsia,  or  ehronie  affections  of 
the  L'lit  ilM-tf  (ulcers,  tumors,  stenoses,  and  api>endieitis). 

Pathology. — At  the  besiiuiing  of  the  disease  the  inncous  mem- 
briintr  is  swollen  and  hj-peremic.  The  solitarj*  follicles  and  I'eycr's 
patches  arc  likewise  swollen.  In  severe  cases  extravasation  of 
blood  may  take  place.  The  distended  solitary  follicles  may  break 
and  form  very  small  ulcers.  The  interslilial  tissue  in  such  conditions 
is  infiltrated  with  small  round  cells.  The  mueous  membrane  may 
become  covered  with  polypoid  uranulations,  and  the  glands  may 
iK'come  tlilatcd  aiul  constrietcd  into  cysts  containing  mucu-s.  The 
glandular  epithelium  is  distinctly  loose  and  swollen  so  that  it  is 
ea.sily  slied  from  its  huse.  When  these  changes  persist  for  a  long 
time,  degenerative  changes  gradually  supervene:  many  of  the  glands 
perish,  the  mneoiis  niendmme  heeome-s  attenuated  and  atrophic, 
and  the  interstitial  tissue  proliferates.  Previous  hemorrhages  arc 
indicated  by  slaty-hW^kish  diseohiration  of  isolated  regions  of  the 
mueous  membrane.  Should  the  disiTitcgration  of  the  epithelium 
.  be  very  marked,  ulcers  may  Utrm,  and  if  tlie  conditions  arc  favor- 
able they  may  develop  into  large  catarrhal  sores. 

Chronic  catarrh  may  affect  anatomically  all  sections  i>f  the  small 
and  the  large  intestine.  <'linically  we  distinguish  chronic  catarrh 
of  the  small  intestine,  chronic  catarrh  oi  the  large  intestine,  and 
combined  or  mixed  eutufrh  'the  small  and  the  large  intestine  being 
diseased  simultaneously). 

Simptontt.— The  subjective  discomforts  alone  arc  not  sufiieient 
for  the  diagnosis  of  ehroiiie  intestinal  catarrh.    These  discomforts 
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V'ary  c^^ftS^jM^'  '"  proportion  to  llip  intensity  and  the  extent  of 
the  incm^'^roeeHs;  sometimes  they  iire  entirely  absent,  and  the 
cutairh  is  only  rceu^ni7.able  by  the  thin  eonsistenej'  nf  ihc  stools; 
nn  tJie  other  hand,  tliere  may  be  more  nr  less  distress,  thoiiph  the 
stools  arc  apparently  normal,  l-'reqiiently  the  troublesome  symp- 
toms disappear  c«rapletely  for  a  long  time.  The  nile  is  tliat  the 
distress,  puin.  and  prewnre  st^nsiitions,  at  either  definite  or  flne- 
tuating  points,  are  more  pronouncc<l  and  frctiiient  when  there  is 
marked  diarrheal  than  under  other  linumstanfes,  thniigli  eon- 
stiputed  patients  are  also  Mibjeet  to  attiieks  oF  pain,  llatulenee,  anil 
aiinoyinK  pressure  symptoms  in  tlie  lower  liowel.  Frequently 
const  illation  and  iliarrhea  iilternate.  The  genenU  condition  of  the 
bmly  suffers  most  when  there  is  pronounced  diarrhea;  in  sueh 
cases  considerable  loss  of  weight  may  take  place.  When  the  catarrh 
peritists,  nervous  symptoms  frequently  develop. 

Diagnoals.^ — The  diagnosis  is  determineil  by  tlie  nature  of  the 
stool.  It  must  be  emphjlsizcd  that  the  alvine  disehariies  in  catarrh 
of  either  the  small  or  the  large  intestine  maj'  be  diarrhei<;  or  firm, 
well  formed,  and  im  inspection  apparently  normal.  When  catarrh 
of  the  small  intestine  is  fully  developed,  diarrhea  usiuilly  sets  in; 
constipation  is  rare.  In  ealarrh  of  the  large  intestine  there  is  an 
equfJ  frequency  of  diarrhea  and  constipation.  The  presence  of 
mucus  in  the  feces  is  eharaeteristie  of  catarrh  of  the  colon.  Tins 
mucus  is  evacuated  with  the  feces  or  may  be  tlemonstratcd  by  a 
test  lavage  of  the  colon.  It  is  alwaj's  composed  of  rather  large  and 
coarse  shreds.  an«l  is  lighter  in  color  and  more  transparent  in  prtv- 
portion  as  its  origin  is  farther  up  the  interline.  The  higher  up  in 
the  colon  the  nuicus  originates,  the  smaller  are  the  individual  flakes 
and  the  more  unifornil\'  distributed  are  they  found  in  the  feces. 
Witliout  the  demonstration  of  miicus  it  is  iiitt>ossible  to  diagnose 
catarrh  of  the  large  intestine  (see  page  121). 

In  making  a  diagnosis  of  ehronic  intvt^tinal  catarrh  we  should 
not  mistake  the  brownish  nmcus  which  originates  in  the  lowest 
portion  of  the  rectum,  and  wliich  is  so  frequently  seen  in  cases  of 
ehronic  constipation;  the  mueus  may  appear  as  a  thin  varnish- 
like  coating  uimn  the  hard  feeal  masses.  We  must  also  eliminate 
the  cases  where  an  enormous  quantity  of  nmcus  is  found,  as  in 
enteritis  inembrana<'ea.  Catarrh  of  the  lower  section  of  the  bowel 
is  probable  when  there  are  evaeuate4l  hard  scj'bala,  eml>edded, 
as  it  were,  in  membranes  of  mucus.  Furthermore,  the  test-diet 
stool  in  ejitarrli  of  the  colon,  either  the  diarrheic  or  the  consti- 
pntetl  variety,  differs  from  the  stool  of  catarrh  of  the  small  iiitvs- 
tine,  inasmuch  as  in  the  former  the  food  is  properly  digested  and 
it  is  iinixissiblc  to  demonstrate  the  presence  of  biliary  coloring 
matter  (see  i)ages  i:il-132). 

The  stool  is  totally  different  tn  catarrh  of  the  small  intestine. 
It  is  generally  soft  in  cliamcter  and  pre-sents  evidence,  uccunlitig 
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to  the  intensity  of  the  catarrh,  of  a  dtsturhance  in  tlie  digestioD 
performed  by  the  ;(m»ll  intestii>e.  Schmidt's  trat  diet  reveals, 
on  both  am<:ri>Hcupic  and  tnicroscopic  eocAmination,  defects  in  the 
digcstiou  of  incitt,  fnt,  vr  ntrbuhydrates,  or  all  three^  In  these 
cases,  also,  the  presence  uf  mucus  may  be  often  demonstrated. 
ITiis  mucus  differs  from  that  produced  by  the  large  intestine, 
however,  in  that  it  consists  of  tlic  most  minute,  glassy,  tranniiarent 
floixuli,  containing  few  cells,  a  very  few  nuclei,  and  a  large  numln-r 
of  bacteria.  It  is  frequently  discolored  by  bile,  or  it  bcfomcs  groen 
in  color  on  the  applicutton  of  Schmidt's  sublimate  teat,  this  bdng 
absolute  proof  of  orijtin  in  the  small  intestine.  Should  the  sublimate 
test  (see  page  116)  Ik-  negative,  bilirubin  crjstals  are  occasionally 
demonstrable  raicroacopically. 

The  demonstration  of  bilirubin,  i.  c,  of  unultcred  biliary  coloring 
matter,  by  means  of  the  sublimate  test,  may  ^so  be  perfonited 
on  the  other  constituents  of  the  feces,  and  a  positive  reaction 
alwaj's  points  to  catarrh  of  the  small  intestine.  HTien  the  diarrhea 
is  frequent  the  entire  fecal  discliarge  occasionally  tiu-ns  green 
on  tlie  addition  of  subliniatc,  or  when  the  passage  through  the 
intestinal  tract  is  ver>'  rapid  it  looks  green,  even  without  the  addi- 
tion of  sublimate,  in  consequence  of  its  containing  unaltered  bile 
coloring  matter. 

When  it  is  found  impossible  to  prove  the  presence  of  mucus  on 
macroscopic  examination  of  the  fece.'s,  this  does  not  infallibly  indicate 
that  there  b  no  catarrh  of  the  small  intestine — for  it  may  happen 
that  niucns  oripuating  high  up  in  the  gut  is  dissolved  and  digested 
before  reaching  the  large  intestine  (sec  I'age  121).  lender  such  cir- 
cumstances the  importance  of  demonstrating  the  decomiKisition  of 
protein  in  the  feces  becomes  apparent  (seepage  117).  Innstool  con- 
taining decomposed  protein  there  are  found,  not  so  much  the  decom- 
posed remnants  of  protein  that  has  escaped  digestion,  as  the  albu- 
minous products  of  the  intestinal  mucous  membrane  itself  (mucus, 
pus,  serum,  blood).  In  catarrhal  pnicesses  of  the  mucous  membrane 
of  the  small  intestine,  therefore,  mucus  and  serum,  even  when 
they  cannot  be  demonstrated  mucroscopiceJly,  may  be  shown  with 
certainty  to  be  present  hj-  proving  the  existence  of  decomposed 
protein  in  the  feces.  Tin)!  i)r(iof  is  afforded  by  the  incubator  test 
(seepage  1  Hi),  in  which  an  alkaline  reaction  is  developed,  with  dark- 
ening of  the  feces  and  generation  of  gases.  The  same  conclusioii  is 
arriveil  at  when  i>rotein  is  found  in  the  filtrate  of  the  feces  by  the 
acetic-acid-boiling  test  and  the  ]K>tassiinn  ferrocyanid  test.  Since, 
according  to  the  preceding  statements,  putrefaction  takes  place  in 
the  majority  of  cases  of  catarrh  of  the  small  intestine,  it  follows 
thai  the  diarrheic  stool  in  such  eases  is  nearly  always  of  a  dark 
brown  color,  of  alkaline  reaction,  and  of  the  most  disagreeable, 
pQtrid  odor.  Actual  fermentative  stools  of  light  yellow,  frothy 
quali^  may  be  passed  when  the  digestion  of  carbohj'dratcs  is 
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markedly  insuffirient  and  the  production  of  mucus  and  serum  is 
insiKiiificant.  These  cases,  however,  are  rather  rare.  H«t  even 
in  tlicsv  cases  nn  cxiict  analysis  of  the  feces  will  reveal  the  signs 
of  catarrh.  Feces  that  look  normal  may  be  passed  after  test  meals 
in  cases  of  slight  catarrh  of  the  small  intestine;  but  an  exact 
analysis  will  demnn-itrate  the  presence  of  mucus  or  decomposed 
protein.  In  nii:ccd  oularrhs  these  two  varieties  of  stools  may  be 
combined.  Diarrheas  in  such  cases  are  quite  frequent.  An  exact 
fecal  analysis  ts  therefore  essential  for  dlagiiostic  purposes  (Plate 
VIII). 

Bkwd  and  pus  are  found  in  the  feces  in  ulcerations  and  hemor- 
rhages. Bluud  shows  itself  cither  macruscopicnlly,  as  bloody 
mucous  flocculi  and  pure  blood,  or  chemically,  when  the  diet  is  meat- 
free,  by  the  henzidin  test.  Pus  appears  in  the  form  of  markedly 
purulent  mucus  or  in  small  yellowish-white  globules,  whicli  arc 
plainly  visible  when  the  triturated  fecal  matter  is  placed  on  a  black 
plate  (Plate  \'l).  llie  pneumatic  sigmoidoscope  is  often  helpful  in 
the  diagnosis  (Fig.  40). 

PioKnoais. — ^The  course  of  chronic  enteritis  is  always  long  and 
tedious.  Tliere  can  be  no  doubt  that  recovery  does  take  place 
when  proper  treatment  is  faithfully  persevered  in.  Many  cases, 
however,  can  only  be  improved,  and  relapses  may  occur  from  indis- 
cretion in  diet.  When  severe  catarrh  and  diarrhea  persist,  the 
general  condition  may  become  greatly  disturbed,  resulting  in 
decided  loss  of  weight.  Complication  with  ulcers  occasionally 
causes  severe  symptoms,  and  will  be  con.'iidered  more  fully  under 
its  proper  liciuling. 

^atm«nt.  -  -  Treutment  of  Ike  C*m«  u-Uh  Diarrhea.—As  in  other 
intestinal  diseases,  the  principle  of  giving  rest  to  the  alTected  organ 
must  govern  our  therapeutic  mcasiuvs.  It  is  very  important  that 
patients  with  pronounced  catarrh  should  be  placed  in  bed  for 
several  weeks,  the  mind  also  being  kept  as  quiescent  as  possible. 
Only  in  light  cases  can  bodily  and  mental  exercise  be  permitted. 
In  the  moderately  severe  and  especiully  in  grave  cases  a  regular 
"cure"  should  be  insisted  upon  if  the  circumstances  of  the  patient 
will  at  ail  permit,  ^uch  a  cure  can  best  he  undertaken  in  a  private 
hospital  in  which  the  medical  direction  is  reliable  and  the  reciuired 
therapeutic  measures  can  be  pr"i>erly  applied.  The  results  of 
treatment  with  patients  who  arc  compelled  to  follow  their  usual 
occui>atinns  are,  naturally,  far  less  satisfactory.  In  suc-h  cases, 
which  unfortunately  are  aluays  in  the  majorit}',  as  much  bodily 
and  mental  rc^t  as  i>o.s.'<ible  ^houI<l  be  insisted  ui>on.  A\\  kinds  of 
sport,  swimming,  rowuig.  bicycle  rkling,  horseback  riding,  golf,  etc., 
must  he  interdicted. 

A  carefully  selected,  non-irritating  diet  is  of  tlie  greatest  impor- 
tance; for  complete  details  see  page  172.  When  the  small  intes- 
aifected,  the  diet  must  be  guided  by  the  results  of  exuniina- 
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tion  ©r  ih«  feet's  uftor  u  test  diet:  it  should  always  be  »nti|tutrUl, 

because  in  ino»t  cases  of  ratarrh  of  the  Hmall  intestine  putrefactive 

processes  ore  well  nmrkitl.     Aiitifennciitiitive  diet  will  also  liuvc 

to  be  considered,  though  not  so  frequently.    It  is  not  necessary  to 

be  quite  so  careful  with  the  diet  in  cn-ses  of  diarrhea  with  ratarrh 

of  th«  large  ijitcstine.    This  is  espceially  true  when  it  is  known  that 

the  small  intestine  is  hentthy,  for  in  such  coses  even  solid  foods  are 

suBiciently  bniken  up  before  rcaihuig  the  colon.    'Vhc  small  iiite;*- 

tinc  must  always  lie  rimsidered  in  the  treatment  of  eases  of  mixed 

eutarrh. 

Zwcig  gives  the  following  <lict: 

Eaulv:  Acorn  rocinx  in  wutcr;  Hiwrhnrin,  tOMt,  hutt4ir. 

Forknook:     Odp  or  twociggp,  Iobsi.  biitii>r. 

Noon;  Soup,  bucIi  ns  rioe;  utitiiii-ul  wiiliout  suit;  luiuced  uKAt  or  <Uli 

boiled  in  butter;  whortkhcnv  )<Tlly,  rice  or  hominy;  noodln 
or  mararoni;  one  or  two  xfoMm  of  whortleberry  wine  or 
olftTot;  toiul. 
don;   An  in  the  f(in-jio(tn. 

iteup  M  at  noon ;  roinced  racAt,  wliortleberry  jelly,  one  gloas  of 
wnortleburTj-  win«  or  cbitvt,  loiut,  butttir. 

Boas  prescribes  for  cases  of  moderate  severity  the  following  diet: 

S  A.M.  Acorn  oucon  in  wntrr;  M»ccbarjn,  towt  arid  butt«r  (SO  to  90  Oin.). 
10  A.M.  One  cup  (300  Gm.)  of  ponidite  of  ri«i-  or  oatineal;  wheat  meiil  in 
veal  bouillon  (witliout  uilt);  £0  t>in.  nvuit  vml  or  b«rr  (minocd), 
or  tried  fish  or  cold  mwit  (no  ham), 
1  F.u.  Tliicksoup.  b|(uiue,  oatmeal:  boiniuy  with  the  additiouofautroBe, 
tropon  or  eucasou;  whortJcbCTrv  soup,  200  Gm.;  booiUoo,  rioo 
or  boininv   (cooked  to  Heininoiid  eonsislency) ;  VQgeta)>le8  or 

EDtatoea  mueWl  (50  lo  100  (Im.l:  meat,  liah  <£0  to  100  Gnu), 
ult«r  pB.\-\-  I'uddinit  otTitniniiiH  a  little  yolk  of  ckk  and  sao- 
charia.  (All  fruits  oxi-i-pl  wli-ntk'lwrry  Jolly  an-  furljiddcn.  No 
fruit  juiccB.)  BeviTiiKpa:  whortidiiTr.vwinr, lluruundy.C'umiiiitr. 
I4RH>  Kubn  wint^  and  old  clartii  (."^wo*!  winc».  cham])agne  ana 
effervMwnt  driuka  we  Dot  ii^rtriiBtiihk'.J 
4  F.M.  Tea,  cocoa,  biiicuit*,  touxl,  zwibhnrk  nith  huttir. 
J  p.u.     Thick  soup.    Cold  or  warm  meal  (50  Gm),  toast,  butter  (30  0  m.). 

One  or  two  glaasea  of  whonlfbcrry  wine  or  claret. 
9  r>,M.     One  glnsH  of  hot  whortlelwrry  lemonade  or  a  hot  punch  with  sao- 
obarin,  or  tea  with  clarel. 

When  the  dietar>'  nieaitiires  are  not  adequate,  mcdiention  may 
be  necessary.  The  calcium  preparations  are  especially  recom- 
mended—calcium carbonate  ami  calcium  phospliate,  of  each  equal 
parts,  one  teas|)ootifril  three  times  daily  in  water.  This  may  also 
be  given  in  combination  with  bismuth  suhnitrate. 

Cm.  n  Cb. 

If — Talcii  oarboDatis, 

Cnlcii  phrinphiitin lUL      3010  SI 

Bitimutbi  »u1itiitralis    .....      IfijO  Sm 

Miwe. 

Sig. — A  tonHpoonful  thnv  timra  daily,  .ilim^d  in  water. 

Clin,  or  Co. 

II — CnlrJi  i^arbonntiH 3010  Sj 

Biiimutlu  Rubicallatifi 4|0  3) 

Mlace. 
Big- — Ono  tejwpoonfiil  three  timcji  n  day,  atirred  iu  wa(«r. 
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If  the  intestinal  t-atarrh  is  compHcatnl  with  hjiKracidilj-,  the 
ralcium  preparations  are  better  than  the  sodium  pre[*aratioiiK, 
bt-niust-  tht'  latter  may  int-rease  the  diarrhea.  The  tri-«ttneut  with 
intestinal  sedatives  is  fully  deseribeil  on  pages  2'^  '1S\.  In  the 
presence  of  ferinetitatiou  tlic  folluwin^  combination  may  be  used: 


Oni   or  Ct 

I) — lUnorcinotiii       ........      110 

HiKinuthi  RaliRylntu 6|0 

Misce  el  ft.  uhart.  no,  xii. 
Sig.— ^>iic  IxTforc  each  menl. 
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It  must  not  be  forRotten  that  chronic  enteritis  may  l>c  caused  bj- 
roicTOttrganisnis  or  tbeir  toxins.  The  colon  bacillu-i  U  a  fretiuent 
olTendef.  An  autogenous  vaccine  would  be  \'aluuble  if  one  could 
he  prepared.  A  polyvalent  stock  bacterial  vaccine  containing 
50.000,000  colon  bacilli  to  the  dose,  or  the  "sensitized"  vaccine,  can 
he  given  subciitaneously  once  a  week  with  absolute  safety.  ITie 
interval  between  ilow*  may  tie  reiiuciiJ  and  the  dose  increased  if  little 
or  no  reaction,  local  or  general,  follows  the  last  preceding  dose. 

Kaolin  (bolus  alba)  has  f^ven  f^Mid  results  in  a  dose  of  tiO  to 
100  Gin.  (5ij~iij)-  It  should  be  taken  in  a  lar^-  volume  of  water 
in  the  morning,  before  breakfast. 

In  abdominal  pains,  opium  is  iimdvisablc  and  should  only  he 
administered  for  the  relief  of  an  irritating  tenesmus;  the  supposi- 
tory us  the  preferable  form.  Lavage  of  the  rectum  is  advantageous 
in  some  eases  of  catarrh  of  the  intestine,  and  !>hould  be  given  as 
described  on  page^  232-230.  Knemata  of  Carlsbml  water  or 
whortleI>erry  decoctions,  or  of  insoluble  astringents  such  as  bismuth, 
are  fretiueally  of  great  beneht.  Knemata  containing  tannic  aci<)  or 
nitrate  of  silver  arc  inadvisable. 

The  injection  of  hot  gelatin  solution  will  frequently  bring  about 
a  comi)lele  cure  <if  severe  clironto  cjitarrh  of  the  large  intestine, 
with  diarrhea,  which  has  resisted  all  other  measures.  The  sphiiiclef 
ani  an<)  a  short  <listaiice  above  are  extremely  sensitive  to  lieat,  and 
consequently  the  solution  is  injected  through  a  tuIie  mlxiut  four 
inche.4  long,  nith  the  patient  on  \m  left  side.  From  30  to  (50  Cc. 
of  a  10-per-cent.  solution  of  gelatin  iiv  water,  at  a  tcuiperatnre  of 
11.1°  to  12.^°  P.,  U  injected.  The  patient  lies  still  for  two  hours 
afterward,  with  heat  applied  to  the  ahdomen.  Cielatin  has  a 
southing  action  on  the  inflamed  mucous  membrane,  while  the  heat 
induces  a  healing  h>'])eremia;  the  calcium  present  has  also  a 
favorable  influence  on  the  local  repair.  It  is  )M>S!>ili|e  that  the 
gelatin  may  check  the  secretion  of  readilj'  putrefying  matenal 
from  the  hitestiiial  walls.  'I'his  assumption  Ls  snstaine<l  by  the 
prompt  arrest  of  the  diarrhea  and  rajiid  transfonuatiou  of  n  strongly 
positive  into  a  negative  reAjHuise  to  the  incubator  test  (see  page  116). 
The  daily  injections  should  be  continued  for  eighteen  to  twenty- 
eight  days. 

The  use  of  mineral  waters  is  frequently  indicated  aixl  quite 
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clous.  As  already'  stated,  Carlsbtul  wat«r  has  a  curative  effect  in 
chronic  catarrh  (sot-  page  264).  If  Carlsbad  water  b  to  be  used  for 
any  length  of  time,  il  should  be  taken  in  small  quantities  only,  twice 
daily,  or  in  miivh  smuller  quantities,  30  to  60  Cc.  (3j-ij)>  three 
tim«s  a  day,  very  hot.  The  cure  taken  once,  for  four  weeks  only,  b 
not  enough;  it  should  be  taken  at  least  four  times  during  the  year, 
one  month  at  a  time,  at  home.  The  waters  of  Saratoga  have  given 
good  results  in  cases  of  clironio  catarrh  of  the  intestine,  llie 
drinking  of  tlic  calcium  waters  has  aiso  proved  quite  effective. 
Ferruginous  waters  are  to  be  employed  in  anemic  conditions  (see 
page  2r>4). 

Wiiite  the  )>aticnt  U  resting;  in  bed,  wann  applicatioiu)  (wet  or 
drj"),  thermophores,  or  i'ricssuitz  bandages  are  to  be  applied  to 
the  abdomen  during  the  day.  The  abdomen  must  be  kept  warm. 
It  is  also  very  advisable  that  a  uurm  abdominal  bandage  be  worn 
for  some  little  time  after  this  resting  period  is  over.  Rubbing, 
washing,  sitz  baths  and  packs  are  to  be  used  in  addition.  (See 
Chapter  XII.) 

Treatment  of  the  Cases  Associated  with  CcnsHpaiion. — Here,  also, 
both  bodily  and  mental  rest  are  quite  essential.  It  b  not  necessary, 
however,  to  insist  on  ab.wtute  rest  in  bed  in  modcrutc  or  light 
cases.  The  diet  should  be  calculated  to  remedy  the  constipation, 
a-i  outlined  in  Cliapter  VII  (see  pages  182-186).  In  this  pathologic 
condition,  however,  the  diet  must  act  only  chemically  on  the  con- 
stipation; mechanical  irritation  by  a  coarse  diet  rich  in  cellulose 
must  be  entirely  avoided.  The  cellulose  remnants  may  be  ade- 
quately replaced  by  large  quantities  of  agar,  30  to  fiO  Gm.  (I  or  2 
ounces)  per  day,  which  render  the  stools  soft  and  mushy  and  do  not 
irritate  the  mucous  membrane.  As  constipation  is  found  only  in 
catarrh  of  the  colon,  tJie  diet  may  be  a  Uttlc  heavier  than  if  th© 
small  intestine  were  involved.  It  is  usually  possible  to  regulate 
the  stoul  by  means  of  the  diet,  and  thereby  to  diminish  the  produc- 
tion of  mucus  in  the  colon. 

Should  dietetic  measures  fail,  enemata  should  be  used  as  adju- 
vants. A  solution  containing  table  salt,  lime-water  (three  or  four 
tablespoonfuls  to  a  liter  of  water)or  bicarbonateof  sodium  is  useful. 

Purgatives  arc  strictly  to  be  avoided.  Liquid  petrolatum 
(refined  mineral  oil)  deserves  conadcration  in  such  cases — its 
softening  effect  on  the  fecal  matter  being  very  desirable,  as  is  also 
its  emollient  elfcc;t  n]Min  the  mucous  membrane.  The  daily  dosage 
is  two  or  three  tubie.sixionful,'*.  This  oil  (see  page  66-1)  has  been 
found  to  be  particularly  beneficial.  The  following  prescriptions  have 
been  found  u.seful: 

In  hyperacidity  with  diarrhea: 

Od.  otOo. 


1& 


0 


Q — BifiDUthi  nubnitnCM 

Calcii  aftrbciiiaiii>  procipitatie, 

Crelm  prcpontljc &S    30 

Mucn. 

Sig.— TeaspoduTul  m  water  ono  bour  after  meals. 
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In  hj-perandity  with  consti])ation: 

Om.  or  Cs. 

H— Sodii  bicftrliouatia 4510 

Mngnisii  oxitti 15(0 

Muce. 

aig. — Toaspounful  lii  water  one  hoiu-  ofU-r  rouU. 


For  alHloiniiial  pwn: 


I^-Ancsrthfaini  .... 
Miice  el  ft.  rnpe,  xu>.  xvl. 
Big. — One  every  tlirw  huura. 


Uni.  or  C*, 
410 


Si« 


5i 


For  tencsmuH: 

Cm.  or  C«. 
H— Kxtrneli  opii 0100  KT.  j 

IvKtiucti  IteUadonDO) OlOS  gr.  as 

Olci  thcobroniatin,  q.  a. 
MUco  «t  ft.  mippoe,  no.  ui. 
8lg.~Ono  inlroducpd  liilu  the  rectum  every  hour  if  neoHMaty. 


As  an  astriDgejit  and  intestinal  antiseptic: 


IVT-TaiiDopiiil    .     ,     .     . 
Mbce  el  ft.  pulv.  no.  xvi. 
Sig-— One  every  thrw  boiax. 


Om.  or  Cb. 
,      ISIO 


Sm 


Ionization  with  a  2-i)eiM?ent.  sine  sulphate  solution  has  been 
found  efficacious  in  the  treatment  of  chronic  enterocoUtiB  with  or 
without  ulceration.  Tlie  nii'thoii  of  appliciition  is  simple,  ea.sy,  and 
painless.  Hie  bowel;-  should  l>c  washed  out  with  warm  water,  to 
free  them  as  niucli  a.'*  possible  fn)m  gas,  fecal  nuterial,  blood  and 
mucus.  A  large  pad,  8  by  10  inches,  covered  with  cloth,  is  dainpcued 
with  wann  saline  solution,  then  attached  to  the  negative  pole  of  a 
bnttery  and  applied  to  the  abilnnicn.  A  rectal  electrode  (Fig.  38) 
is  iubricateil  and  inserted  into  tlie  liowel  juat  above  the  sphincters. 
A  rubber  tube  attached  tu  an  ortluiary  irrigator  is  slipped  over  the 
free  end  of  the  rectal  eicctrode.  The  irrigator  is  fed  with  a  warm 
2-^ier-cent.  xinr  solution.  The  solution  Ls  allowed  to  flow  into  the 
bowel  until  it  ls  estimated  that  the  whole  of  the  dL-^eu»cil  part  Is  tilled 
with  it.  The  positive  wire  from  the  batter>-  is  then  fixed  to  the  bind- 
ing screw  of  the  rectal  electrode,  ami  the  current  b  turned  on  slowly 
up  to  15  to  :10  milliampc'rcs,  aeeorditig  to  the  tolerance  of  the  patient, 
and  allowed  to  art  for  ten  to  fifteen  minutes.  If  the  bowel  is  irri- 
table it  ts  advisable  to  first  insert  an  opium  supixisitory.  A  bed- 
pan shoiil<l  also  be  placed  under  tin-  iMitient  in  («se  there  should  be 
an  urgent  call  tu  empty  tite  bowel.  I'ht^  treatment  can  be  carried 
out  at  first  daily,  then  every  other  day,  and  later  twice  a  week. 
The  mucus  and  blood  will  soon  di>ap|M-nr  fmm  the  stool,  and  the 
colonic  pain  will  be  greatly  allevjati-d.  ,\ftcr  the  treatment  is 
finished  and  tlie  rectal  electrode  i.-*  removeil.  the  itinc  sohuion  is 
evacuated  by  tlie  bowel  in  the  ordinary  way.    (Sec  Chapter  X 


CHAPTER  XXXVI. 
EXTERITIS  MEMBRANACEA. 

MrcoMKMHltANOllK   EnTK1UTI8  —  MuOOUS   CoLITIS  —  PHEUDOMFM- 
IlKANOUS  ENTf:niTlB— TtlBrWR  DlAUHIlKA. 

TiiK  morbid  prot-esa  known  an  enteritis  memltraiiacca  owes  it» 
nuiiic  tu  the  pt-t-ulinr  spastic  i^vaciiution  of  ixiii^itliTiible  quantities 
of  niucUH  whi<h  rhararteriiies  it.  There  are  t«'o  theories  comtTiiiiiK 
the  etiologj'  of  the  tli!i(.-aae:  first,  that  the  spasmoilic  excretion  of 
iQUcus  is  a  secretory  neim)sis  (folica  mucosa,  tiiUca  niuonicm- 
hranaoea,  m}'xoiifur(i»L-<  inteittinali:^  inuctnnenihraTiacea)  without 
utmtuttiic  afTcction  of  the  Intestiiml  diuuius  ineiiibrane  (a  condition 
eotnpnrable  to  bronchial  nslhnia);  second,  that  the  cause  of  the 
di.-x-Hse  i>  catarrh  of  the  nihm  (coUtis  mciubrariacca,  entfrocolitis 
muconieinhranacca).  I{ccentl>'  a  compromise  view  has  gained 
acceptance,  it  IteiuR  assiinic*!  llmt  in  enteriti*  meinbranacea  there 
are  both  nervous  irritation  and  tiienilirunous  inftaniiuatioii.  The 
tnflanmmtion  may  be  oircuniscrilxtl,  ennfincd  to  Miiall  repions 
of  the  mUHJUs  membrane  of  the  colon,  and  giving  little  e\'idenfe  of 
its  existence.  Tliere  is  always  a  dcran>;e»u-nt  of  the  vegetative 
iiiTVOUs  system  (see  page  3S7).  These  patients  resiKuwl  to  nil  the 
tests  for  vagotonia.  Tliere  is  an  nverstimnlntion  of  the  %'aKus, 
probabl.v  through  the  internal  secretions.  The  nervous  irritation 
may  emfmate  from  the  (genitals,  from  mental  influences,  from 
constipation,  or  fn>m  coloptosis.  Hypcrsensibility  towari!  certain 
foods  or  ecrtuiii  ehan|;es  in  temperatilre,  or  toward  particular 
positions  or  movements  of  the  body,  may  produce  a  rt-fipx  nervous 
irritation.  It  is  evident  that  persons  of  nervous  tem|xTHmeitt 
are  parti<'ularly  pre«lU|x)sed  to  this  malady.  I''nteritis  mcmbran- 
acea,  however,  rkies  undoubtedly  occiu'  ui  i>crsoiis  who  are  by  no 
means  "nervous;"  it  cainint  be  viewed  as  a  local  sjmptom  cif 
either  neurastlienia  or  hysteria.  This  is  pro\ed  from  the  fact  that 
the  disease  is  occjisionally  induced  by  irriRating  the  intestine  with 
irritating  astrinRents  such  as  silver  nitrate  or  tannic  acid. 

PatholoKlT' — I'p  to  the  present  time  no  patlioloj;ie-anatomic 
basis  has  been  dUcovered  for  this  disease.  All  authors  agree, 
however,  in  their  <k-scTiption  of  the  characteristic  symptoms  of 
the  disease — the  seizure-like  evacuation  of  mucus,  the  disturbances 
of  fecal  evacuation,  and  tJie  painful  intestinal  contractions.  Women 
constitute  from  SO  to  W)  per  cent,  of  all  cases;  the  age  incidence 
b  usually  between  twenty  and  forty.    The  patients  are 


TREATMENT 


an«ini<-,  wtuk,  cxiiausttil  by  much  cliiUl-hfiirinc.  The  uffvctiun 
is  rare  in  advanced  age  and  very  rare  in  rhildhuod,  so  far  as  the 
publUhcd  reiHtrt.*  show. 

Sjrmptoms. — ('onstiimtion  is  a  feature  of  \hv  liirpe  majority  nf 
cases,  and  diarrhea  is  rare.  Defecation  is  usually  attended  with 
pain  and  the  cxpidiMon  of  lunciis.  The  pains  eome  on  iH-foreliand, 
and  tiiay  as.sume  an  exceediiiKly  violent,  eohcky  rharaetcr;  relief  is 
affordwi  hy  the  evaluation.  Tin*  feces  often  re»eird>le  those  of 
sheep,  and  sngRest  spastic  constipation  (see  page  tiliS),  Simultane- 
ously with  the  feeal  evaruatinn,  large  quantities  nf  inucns  in  the 
shape  of  the  wcll-kiiown  ban<]s  are  expelled.  This  mucus  may  \k 
ribbon-like,  three  or  four  inches  long,  in  irrepilar  shreds  of  various 
shapes,  or  in  the  fi>rni  of  re^riilnr  hjalinc  casts  of  the  inlcstiinil  tul>e. 
Occasionally  the  evacuation  of  mucus  takes  place  hy  ilselt^the 
passa^ce  cimtains  nothing  but  iinicus.  The  course  of  events  b*  by 
no  means  the  same  in  all  cases.    Occasionally  the  pains  are  very 

» slight  or  even  entirely  absent,  and  sometimes  they  ar*  not  esperi- 
enci'd  with  cverj'  act  of  defecation.  ITie  expidsion  of  membranes 
may  alternate  with  that  of  fecal  matter,  resultinp  in  most  hetero- 
geneous a5|>ccts.  Other  objective  signs  may  l>c  pn-sent,  such  lis 
occuaonal  tenderness  to  pressure  over  the  large  intestine;  this, 
howex'er,  is  not  characteristic  of  the  disease.  After  the  disease  han 
eontinued  for  some  time  the  patients  usually  have  pronountrd 
general  nervous  symptoms,  which,  coming  on  in  this  manner,  must 

»be  rcBarded  as  a  eon-sequence  of  the  affection  (see  page  \'.i'.i). 
The  course  of  the  disease  is  distinctly  chronie.     The  trouble 
often  lasts  for  many  >-ears.  although  frequently  it  is  intemipted 
by  perii«ls  of  fntni  one  montli  to  three  months  of  well-being.    With 

■  pnijKT  treatment  cures  are  quite  likely  to  be  accomplishe<l. 

■  Tteatmeot. — Tlic  trejitment  h  (lirectnl  against  the  fundamental 
Hdist^isc,  if  such  l)c  rwognized  with  certainty  or  even  with  prol»- 
HAbility.  Therefore  great  stress  nuist  he  laid  on  the  proper  general 
^^imeMinent   of   nervous   patients   hy   means   of   hydrotherapeutie, 

physical  and  electrical  measures.    Patients  deficiently  nourishcti  are 

»to  be  subjected  ti-  an  invigoniting  regimen;  h^iwralimeiitation  (sec 
page  5ti9)  is  esiK-cially  benefidsl  in  such  cases.  Should  cntcroptosis 
be  present,  it  is  to  Ih-  treated  hy  suitable  abdominal  bandages  (see 
page  574);  and  anemic  conditions  arc  t<i  be  coimteructed  l\v  the 

■  Usual  means.  Mental  irritation  must  be  avoided  as  much  as 
possible. 

This  disease  Is  closely  connected  with  nervous  dyspepsia  and  with 
enteroptosis.  The  intestinal  nuidition  is  directly  dependent  on 
the  failure  of  the  stomach  to  perform  its  functions,  and  therefore 
thcTrtpentic  nicasnres  should  be  <iirecte<i  to  the  basic  affection. 
The  alinorinal  eomlilion  of  the  stomach  (vagotonia)  irritates  the 
solar  plexus,  and   this  irritation  is  transmitted  to  the  intcstiiu) 
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of  the  Rasiric  functions  (priiicii»all.v  aciiyiia)  ami  eiitemj 
exist  ill  a  Ittrgc  number  nf  <:asc3  o(  meinbmnoHs  entfriti.s.  As 
movable  kidiiey  and  enteroptoas  arc  so  frequently  fuuiiU  iii  cases 
of  nuiuibranou-s  enteritis,  the  eorrcction  of  these  displacements 
must  not  be  neglected.    (Sec  Chapter  XXX.) 

In  oases  ftAsoriati.>d  with  anemia  the  iiitramuscjlur  injection 
of  citrate  of  iron,  0.05  Gm.  (1  griiiii),  is  a  measure  of  great  advan- 
tage. The  hemoglobin  will  increase  more  rapidly  under  this 
method  'jf  treatment  tluin  under  any  otlier.  Arsenic  and  the 
gIy<?erupho!iphate  of  sixlium  can  be  combined  with  the  citrate  of 
imii  when  indicated.  The  cacodylate  of  sodium  or  iron,  0.05  Gm. 
(1  iirain)  intravenously,  is  an  ttite^ati^■c  and  acts  well  on  the 
metabolic  processes  (see  page  5SI). 

These  measures  arc  intended  to  combat  the  nervous  irritation 

which  i.s  so  closely  related  to  the  characteristic  symptoms.     T\ie 

iitfUimmator>'  part  of  the  diwase,  viz..  the  more  or  less  pronounced 

circumscribed  <'ellu!itb,  and  the  constipation,  require  careful  coii- 

uderotion.    The  regidntion  of  the  diet  is  of  prime  importance,  and 

with  this  in  view  various  suggestions  have  been  offered.     It  is 

evident  that  the  diet  uill  have  to  be  abuiidant,  in  order  to  increase 

nutrition  as  much  as  )>ossiblc  and  antngunixe  the  constipation.     A 

non-irritating  <liet  Is  by  no  means  indicated,  for  the  small  iuU^tiiie 

is  normal  and  ts  able  to  cope  witli  an  abundance  of  hardy  food. 

Some  authors,  e.  tj.  von  Noorden,  propose,  as  applicable  throughout 

the  entire   course   of   enteritis   iiicuibranacea    with   constipation, 

a  diet  eonsistiuR  of  coarse  articles  rich  in  cellulose  (coarse  bread, 

legimies,  fruit  containing  small  seeds  and  thick  skins,  vegetables 

rich  in  cellulose),  as  described  in  Chapter  VII  on  Diet.    Kat  sliould 

alwaj-s  be  a  i>rouiinent  part  of  the  diet.    The  commencement  of 

this  dietetic  treatment  should  be  quite  abrupt.    Zweij;  publishes  a 

list  whieh  corresponds  ejjsentially  to  this  kin<l  of  diet: 

Haiilt:  Tea  with  milk.    Graham  brea<l.  butter,  honpy, 

Fobbnoon:       Onf  kI"-'"' of oiie-iloy  kelir.    rumiiirriiioki'l,  hifu-k  brradtbwtlv. 

Noon:  No  «oup.     Meat  or  liah;  V(<iti>t4il>lc]';  nalnd  with  viacfjur  and 

oU;  puddiufc  witli  ^wt>i^l  fruit  iuire;  jam:  tiuit  (icrapfui,  date*, 

fi>p,  oraiiBU):  (Iniliurii  hrrad.     Apple  jiiii^D,  oav  tAtXt. 
AmtHNnox:     Chcxiolato   with   whipped  cream.    Graham   hrcoa,    buil«r, 

iTinriiialadt'. 
KviiKiNu:  V.fXi-^,  iir  liiii'iin  \\i\i\  ffg^,  nicAl  [mid  or  wnrm);  salad;  iam; 

(Inili.iiii  li!>.iil.  liiulrr,  rhooAO,  fnllt.     .\ppln  jiuoe,  or  cmo 

10  P.M.  Ono  glruu  of  knfir  (one-day). 

The  coarseness  of  this  diet,  however,  nitght  in  some  cases  lead 
to  irritation  of  some  portiiui  of  the  niucvius  mcndmme  of  the  colon 
which  is  already  Irritated.  Many  authors  therefore  advise  a  con- 
stipating diet,  more  stress  being  laid  u^mhi  its  chemical  action  than 
upon  its  richness  in  insohibic  remnants  of  food.  The  tyiH-  of  this 
diet  is  the  one  given  in  ca-^es  of  spaatic  constipation  (sec  page 
185),  in  which  the  percentage  of  calorie*  is  increased  as  much  as 
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possible  by  the  addition  of  fat.  In  ease  it  is  de«red  to  «dcl  more 
insoluble  ingredients,  the  procedure  of  Schmidt  m^ht  be  followed — 
the  daily  wluiinitttration  of  a  considerable  quantity,  :jn  to  Wl  Om. 
(1  or  2  ounees),  of  finely  divided  dry  a^ar;  an  alternative  method 
would  be  to  give  the  agar  in  tlie  form  of  jelly-like  foods.  This 
material  renders  the  stools  soft,  mushy,,  and  rich  in  water.  It 
re])reaents  a  kind  of  eoarse  food,  the  irritation  caused  by  it  Iwing 
sli>;bt,  however,  in  comiMLfi^on  with  that  caused  by  bard  oelbilose 
remnants;  it  is  well  adapted  to  assist  the  purgative  action  of  a 
dietnically  aetive  diet.  The  Addition  uf  gelatin  to  the  food  might 
likewise  be  indicated.  Quite  recently  it  has  become  cub'tomary 
to  recommend  a  dii-t  \tooT  in  meat,  or,  better  yet,  one  free  from 
meat,  i.e.  a  lartovegetable  diet  (sec  page  422j.  llic  results  obtained 
from  this  diet  have  been  quite  good. 
Ewald  prescribes  the  following  kctovcgetable  diet: 

Easlt:  1  litersweet  crciun  orcncoaot  oatmeAl-oocoa;  while  or  black 

bread  willi  bult«r;  bontryf  manualade.  or  (re«li  (niit, 

Fobenoon:       I'omdge  of  rio>;  knttls,  honuny;  milk,  kelir;  white  or  black 
broad  with  bultpr. 

Noon:  Lefp^niiuous  or  fruit  aou|M  (apple,  plum.  cniDbeny,  raspberry, 

gooMbcrry,  ohcrry);  vcKRlnblo  tiuujis  ^ainnai^h.  canol, 
tomato);  milk  soups  or  cold  Boiiji«<;fniii  jiiiris-.gooecberries; 
black  brviul  a.niX  iiuBins  lamsUi;  liuttcrniilk  or  HOiir  tnilk. 
Thi»  ia  to  be  followed  Inlcr  bv  plenty  of  Brcec  vegelables  (with 
aa  much  butlvr  an  iiin>)i>ubl<?),  or  iiislcad  of  tlie  v^^'tablra 
mashnti  pras.  leiilil?,  rice  witli  npnW  lif  it™ircd).  dneil  fruit 
with  liuiiiplings,  macaroni,  pu<ldiiii[  rnclanH^  with  fruit 
tauoe,  miliids,  egg  dishee,  bread  and  butter,  fresh  cream 
chMM. 

ipranKOon:     Boiled  or  frvsb  fruit  nlentifuU.v,  with  iirieback  or  white  bread; 
honey  or  fniit  jellies. 

BvEA'iNti:  Thirk  «oup  of  barlry,  onts,  rifs>,  liominv,  tapioca,  etc.:  fried 

imtBlOMi;  butler,  cheese,  eftjB  aiid  oisbM  prepared  from 
ogga,  milk,  eto. 

S9)ouM  diarrhea  be  present,  a  residue-free  diet  is  indieatedt 
emhrw-ing  especially  cream,  zwieback,  rice,  and  chocolate.  Coffee, 
wine  and  tobacco  are  to  be  forbidden. 

The  enteritis  must  receive  attention,  and  be  projierly  treated 
locally  apart  from  dietetic  measures.  The  pauiful  crises  can  fre- 
quently be  relieved  by  the  use  of  pancreafin  in  combination  with 
bile.  S«)(liun)  bicarbonate  can  be  added.  Not  only  the  pain  but 
the  character  of  the  stool.'*  seems  to  be  relioed  by  this  combination. 

I'leiner's  oil  encinnta,  used  constantly,  have  gi\cn  good  results 
(sec  page  226). 

Irrigation.^  of  the  lur^e  intestine  with  0.9-per-ccnt.  sodium  chloride 
solution  arc  likewise  recommended,  and  especially  irrigations  with 
sodiiun  bicarlKinate,  Carl-'liiut  water,  and  Hohitioufi  of  tlie  Cnrlsliad 
salts.  Astringents,  esjwcialiy  silver  nitrate  and  tannin,  are  strictly 
oontra-indicated.  Dtiodenal  lavage  is  eapeci^ly  atlvaiitageous  (see 
page  10&). 
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'IIk-  wiiiiii  cliiiiml  feature  of  ttH-Mibranoiis  onteritb  is  Rreat 
irritability  of  the  muscular  «iat  of  the  intestine.  This  may  result 
either  from  undue  irritation  of  the  autonoinir  nenuus  mwhartism 
or  from  local  causes.  As  to  the  local  irritant,  this  may  he  cith<T 
some  toxin  ahHortied  fnim  the  bow'el  or  some  s*nliMunce  ciivulating 
in  the  blood.  The  colon  contains  an  ubnortnal  uinount  of  M>ine 
irritating  toxin  or  oth^  substance  which  nnrmally  is  present  in 
.imall  aii)otint.-<  or  not  at  all;  the  excess  is  due  to  iMRierial  activity. 

An  autogenous  bacterial  vaccine  should  be  of  ureal  benefit  in 
this  condition,  flood  results  arc  often  obtained  from  colon  bacillus 
vaccine.  The  piiin  and  mucus  dimbiish,  and  the  general  health 
improves.  Tlie  colon  is  particularly  hospitable  to  bacteria,  con- 
taining:, even  under  iioriiml  c(>n<litions,  a  much  greater  number 
than  any  other  part  of  the  intestinal  tract.  One-third  of  the  weight 
of  dry  feces  is  said  to  consist  of  bacterial  Iwdies. 

When  it  is  impossible  to  regulate  the  bowel  evacuation  by  means 
of  dietetic  measures  alone,  it  will  be  necessary  to  od'a-sionally 
resort  to  laxatives.  Only  mild  laxatives  are  to  he  employed, 
however,  e. ;/.,  castor  oil,  rhubarb,  tamarind,  and  liquid  petrolatum. 
Ca.scara-agar  is  even  better  than  any  of  these,  l>ecausc  it  exerts  an 
agreeable  and  to  a  certain  estent  ])eculi»r  non-irritating,  softening 
and  exceedingly  mild  laxative  action  (see  Chronic  <'onstipation, 
page  6.50),  A  considerably  smaller  quantity  of  eascara-agar  is 
requirtii  than  of  pure  agar,  one  or  two  tahlespoonfuls  jht  day  iK-ing 
sufficient.  Atropin  isamost  efficacious  therapeutic  agent  in  enteritis 
memhranacea.  a  niaiiifestation  of  vagotonia  (see  page  388).  In 
ease  of  intestinal  spasms  with  subsequent  constipation  and  pains, 
narcotics  may  be  neeciisary  and  may  be  usetl,  as  opium  and  bella- 
donna suppositories.  The  extract  of  belladonna,  0.1)()75  to  0.015  Gm. 
(i  to  i  grain)  three  times  a  day,  i.i  very  valuable.  Hot  carminative 
teas  have  a  miKlifying  elTcct  on  the  spasm,  llie  bromids  are,  as  a 
ride,  of  little  value.  Pnpaverin  and  benzyl  henKoate  are  valuable 
antispasmodics  (see  page  276). 

I  Iydrotherai>eutic  measures  are  useful  adjuncts  in  the  relief  of 
attacks  of  ^lain,  f.  g.  wwm  abdominal  packs  and  warm  sitx  baths 
(100*  F.).  Half-haths.  douches,  water  pourings,  pacrks,  climatic 
changes,  or  sojourn  in  the  mountains  or  at  the  seasliore  may  be  of 
great  benefit.  Extended  vacations  far  away  from  business  cares 
are  alwajs  favorable  to  reco\er\'  (nee  page  217). 

\'ery  light  massage  of  the  abdomen  (efHcurage)  is  occasionally 
useful,  a.t  is  also  the  percutaneous  application  of  a  weak  galvanic 
current  (see  page  211), 

Iligh-freipiency  currents  are  beneficial  in  some  coses  of  mucoua 
colitis.  High-frequency  treatment  is  given  on  the  conden.sor 
couch,  through  the  hands,  for  ten  minutes,  followed  hy  fifteen 
minutes'  local  application,  sometimes  from  the  low  tensiim  and 
sumetuucs  from  the  resonator.    Thia  reitults  in  improvement  of  the 


CTvneral  rotulition,  and  the  pain  Rradualiy  diminishes.  The  treat- 
ment should  be  cootiniMKl  for  several  luuiitha  U>  Hccompli-sli  a 
c^omplete  cnire. 

Stftt-wttt»T  ]ihi.><ittu  Injections  hnvc  pi\'eii  Komi  n^siilts  in  some 
cajses  of  entcriiLs  meinhraiiacea.  llic  tieiicficiii]  i-tTcot  is  brought 
•fclxjul  through  the  meilium  of  the  neri'ouH  system.  After  five  or 
six  tnjectiit>ns  pain  and  the  excretion  of  uiueus  cease  and  the  cviunia- 
*-«*>tw  become  well  formed  and  reKidar.  Tlie  distention  and  weight 
^'>    the  olMlotnvn  grwhiallv  subside  without  the  iieci-^Ity  of  a  rif^A 

Tile  injeriions  arc  first  given  in  doses  of  30  Cc.  (Si)  every  two  or 
*'H»'cc  days.  Should  the  ])aticnt  he  extremely  ncr\'ous,  it  is  better 
"^^-^  begin  with  20  Cc.  Should  there  l>e  any  temperature  or  general 
5*l^u$c  after  the  injei^'tion,  the  dose  should  he  diminished  or  the 
•-*»ter\'al  between  the  injections  lengthened.  In  case  there  b  no 
**'<iaclion  an<l  no  intprovvment  in  the  digestive  sjinptoms,  the 
••■■xiouut  of  sea-water  admuiistcred  at  a  siiiglc  injection  is  to  be 
K^^ually  iiicreaned  to  40,  50,  75,  and  100  Cc.  These  injections 
^^fcould  be  given  intramuscularly  in  the  gluteal  region,  preferably  at 
■^odtime.  The  treatment  can  he  continued  during  the  menstruu! 
**«riod  (sit-  page  423). 

Mineml-watcr  cures  are  not  indicated;  they  overstimulate  secre- 
^K«n  ami  often  du  a  great  deal  of  harm. 

TTie  treatment  of  cntcritu  membranacca  will  always  lie  nnvst 
**V9cce89fHl  when  it  is  pos-tiblc  m  reuu'vr  the  palii-nt  from  his  domeslit: 
**Varroundings  and  to  place  him  in  a  private  institution  that  is 
'Jcvtilcd  espcciallj'  to  the  treatment  of  this  class  of  cases,  and  where 
^11  the  thcra|]eutic  apparatu.'v  is  at  hand.  This,  unfortunately, 
*3  impossible  in  general  practice,  as  the  greater  number  of  the 
|>aticnts  are  compclle.!  to  be  actively  engaged  cither  at  home  or 
iti  htLsinesa;  furtliermorc,  thcMc  "  cures"  in  special  institutions  always 
cletnanri  t.'oniqderablc  pecuniary  expenditure. 

Attempts  have  been  made  tn  cure  the  disease  by  surgical  means, 
such  US  the  establishment  of  a  temporary  ttrtificial  anus,  tetnixirary 
*_-o|utomy,  or  jiartial  re-iection  of  the  colon.  The  residts  obtained 
kij-  these  procedures  are,  however,  of  a  very  doubtful  nature. 

The  clinical  evidence  in  favor  of  surgical  intervention  in  cases 
of  imicus  colitis  is  not  convincing.  Cases  of  ciu-onic  constipation 
M'itb  colonic  irritation  arc  at  times  diagnusticate«l  as  true  nieni- 
Itranuus  colitis,  ami  luive  been  cured  by  colonic  irrigation.  Some 
iMtrgeons  advocate  colonic  irrigation  through  appcndivostomy 
<Fig.  IM).  The  vermiform  appendix  is  fixed  to  the  abdominal 
wall  and  its  lumen  u-w-d  to  iiitWHlnce  fluids  into  the  cecum  for 
irrigating  the  co!<in.  The  irrigating  fiuid  passes  through  the  whole 
of  the  large  intestine  and  i.t  evacuated  by  way  of  tlie  n-ctum. 

A  chnuiic  appi-ndicttis  may  occasionally  tw  the  cause  of  mucous 
colitis.  There  is  no  doubt  that  the  removal  of  a  chronically  inflamed 
appendix  will  asi^st  in  the  recover^'  of  some  patients. 
42 
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The  following  prescriptions  have  been  found  useful: 
To  relieve  pain  due  to  intestinal  spasm: 

Om.  or  Co. 

H— Pulveris  opii 0103  gr.  * 

Extract!  belladomue 0  008  gr.  I 

Extr&cti hyoecyami OjOlS  gr.  } 

Misce  et  ft,  suppoe.  no.  i. 

Sig.— To  be  introduced  into  the  rectum. 

For  the  relief  of  vagotonia: 

Gm.  or  Co. 

B— Extr&cti  belladoDDffi     .....      0  [  125  gr.  ij 

Misce  et  ft.  caps.  no.  xvi. 
Sig, — One  three  times  a  day. 


Carminative  tea  to  relieve  enterospasm: 

Gm,  or  Cc. 

I( — Herbie  matricaria 30 

Seminia  feniculi 4 

Hertuethymi 30 

Herbs  melissie 30 

Miace. 

Sig. — Dessertspoonful  in  a  cup  of  boiUng  water  as  a  t«a. 


0  5i 

0  ■           5 

0  5 

0  5 


Mild  laxative: 

Gm.  OT  Cc 

H — Ertraoti  belladonna 0 

Pbenotphtholeini 1 

FulvenH  aromatici 2 

Miace  et  ft.  capB.  no.  xvi. 

Sig. — One  or  two  capsules  at  night. 


125 

gr.  I] 

0 

gr.  XV 

0 

gr.  XXX 

For  local  application  during  painful  colics: 

Qm.  or  Cc. 

^ — Olei  hyoscyami  compoeiti  ....   100 

Extract!  opii 5 

Extract!  belladomue 1 

Chloroform! 20 

ChloraJis  hydratis, 
Camphone, 
Mentnolis aa      1 

Misce. 

Sig. — Saturate  flannel  and  apply  to  abdomen. 


0  Siij 

0  3j 

0  gr.  XV 

0  5v 


gr.  XV 


CHAPTER  XXXVII. 

CHRONIC  CONSTIPATION. 

Atonic  CoNSTirArioN;  Spastic  Constipation;  Fhagmentahy 

C'ONeXlPATION. 

Chronic  constipation  consists  of  infrequent  or  <lifEcult  evacua- 
tion of  the  bow-vis.  It  inuiit  not  be  confounded  with  ol)!iti|>«tion, 
whidi  b  usually  from  a  mcchanifal  cause,  such  as  strictures,  an- 
^lations,  ndht^ions  and  tumors.  (See  Chapters  XLVI,  XLVII 
and  XLVIII.)  Chronic  constipation  may  be  divided  iiito  three 
varieties: 

I.  Atonic  Constipation. 
II.  Spastic  Constipation. 
HI.  Fragmentary  Constipation. 

ATONIC  CONSTIPATION. 

Primary  atonic  con.<itipation  b  one  of  the  most  common  diseases 
met  with  in  (tcncral  practice.  It  is  not  peculiar  to  either  sex, 
though  found  mure  frequently  in  females  than  in  males.  The 
etiology  is  apparently  not  the  same  in  every  cose.  Nothnagel 
held  the  cause  of  primary  ntunic  const ijjnt ion  to  bo  an  abnormal 
innervation  of  the  intestine — an  abnormal  tonus  of  tlic  perbtalsis 
of  colon  and  rectum,  followed  by  atony.  He  also  asserts  the  oo 
casional  occurrence  of  insufficient  muscular  activity  of  the  intestine 
in  eon-sequeiice  of  hereditary  atrophy  of  the  intestinal  muscle  fiber*. 
EmminghiLUs  has  found  dejieticnitivc  changes  in  the  splanchnic 
nerv'es.  TheJe  can  be  no  doubt,  however,  that  alimentary  errors 
may  cause  chronic  constipation;  for  example,  an  iniproprr  meat 
diet,  an  insufficient  quantity  of  food,  and  irreii^ularities  in  the  time 
c»f  eating;.  Chronic  cnnslipntion  may  be  a  part  symptom  of  a  di.-*^ 
turltancc  of  the  vegetative  nervous  system  (see  page  ;iS7),  as 
vagotonia  or  sympathicotonia,  of  neura-ithenia  or  hysteria,  or  of 
,  the  entcroptotic  habit.  The  latest  theory,  which  explains  a  large 
number  of  <'ases  of  chronic  ctuistipation,  has  been  pn>poimdeil  by 
Adolf  -Schmidt,  Strasburgcr.  and  I^>lirisch,  Schmidt  and  Stra^ 
buTRer  had  noted  that  the  test-diet  stool  of  atonic  <-onstipation 
patieiiLs  contained  a  remarkably  small  residue  of  food,  much  less 
than  the  test-diet  normal  stool,  on  lH)th  mBcr<iscopi<'  and  micro- 
scopic examination.  I.ohrisch.  after  having  tnade  a  systematic 
sttldy  of  absor])tion,  explains  this  peculiar  phenomenon  as  follows: 
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ttTieii  the  feces  of  individuals  sufferinj:  from  chronic  constipBtiot*-, 
and  tho^  with  normal  evacuation,  botli  buving  l>L-cit  fed  tilmticnlli,'', 
tire  collected  within  the  same  space  of  time,  it  i»  found  that  botr^ 
the  moist  and  the  dried  quantities  of  fecal  mutter  arc  only  half  i^  __ 

large  in  tlio«e  suffering  from  constipation  as  in  the  normal  ir,i\^^-^  _^  j-^ 
vidiiaU.     This  smiiU  quantity  of  fwiil   matter  found  in  rhr— ■  ■    ^  jj^ 
constipation  depends  on  the  facrt,  as  is  shown  by  analysis,  that  t^  -^-  jp 
feces  of  constipation  contain  only  half  as  much  protebi,  fat,  i  iirh      ^   ,„ 
hytlmte  and  cellulose  as  tlic  normal  feces  under  a  similar  di^^F^«i. 
The  small  nmoimt  of  moisture  is  due  not  only  to  a  laiyer  loss    .^b.    of 
water  from  proIonm'<l  retention  of  the  feces  in  the  bowel,  but  u^^~a.Is« 
to  an  extraordinarily  effective  utilization  of  the  food.    This  ii  ^r  iti7- 
izatton,  compaR-d  with  that  in  health,  i»  too  effw-tivc.    SimuK^-lta- 
neously   there  are  absent   from   such   constipation   feces  all  tie 

phenomena  of  putrefaction  »n<l  nf  ferment  lit  ion.  One  cffert  <if  •  tlii' 
too  marked  utilization  of  the  fiHwi  is  that  the  intestinal  bact^^-^-Ti" 
of  fermentation  and  piilrcruetioii  cannot  flourish  in  so  poor  n  ni^^  '  '■' 
tive  meilium  iki  the  exhauitteil  feces,  and  c(m.'<eqiimtly  the  inte^^Ci  »"*■ 
is  dcprivwl  of  the  stimulus  of  larK*  (piantities  of  fcrmenlinK  ^»  ^'r 
putrefactive  pnnliicts,  with  the  ri'snll  that  intestinal  motility'  J^, 
retarded  and  atonic  t\instipiitt<iii  follows.    ITie  <i>rrectncS9  of  tbi 


& 


researches  has  been  ronfinned  by  other  authorities,  and  ^^'^_^^ 


an  explanation  is  alTurdcd  for  a  very  Uirgc  pn>portion  of  thnN^^'>*^_ 
cases  of  chronic  constipation  in  which  small  quantities  of  hanl^ 


fecal  masses,  dry  and  noduhttnl.  are  evacuated,  at  lone  inter- 
vals— eii^it  to  fourteen  days  in  ohslinate  cases.  This  theory,  iil 
course,  does  not  apply  to  all  forms  of  atonic  constipation,  particu- 
larly those  cases  in  which  the  feces  remain  soft  and  marked  ppocesH-4 
of  detximposition  (flatulence)  take  place,  for  in  these  cases  muscular 
rcbtxntiiiii  of  the  rectum  and  lartce  intestine  mu.tt  be  aaiiime<l. 

Symptom*.— The  svinptonux  of  clmmic  constipation  are  well 
known.  The  most  characteristic  and  jirominent  symptom  is  irrc([u- 
larity  ill  the  evacuation  of  the  bowel,  this  w-t  takint;  place  nitt  daily, 
but  at  intervals  of  two,  three  or  even  more  days,  and  then  only 
with  the  aid  of  strong  abdominal  pressure  on  the  part  of  the  patient. 
The  patients  sonictiiues  feel  [wrfi-ctly  well,  notwithstanding  all 
this;  often,  however,  ihcy  experience  a  variety  of  di.Hcomforls, 
especially  of  a  nervous  nature.  They  complain  of  headache, 
pressure  in  the  head,  congestion  of  the  head,  loss  nf  appetite,  men- 
tal dcpressiiin,  and  h^imchondriaais — all  of  which  are  unprovet) 
when  the  Ixtwels  have  Iwen  e^'acuuted  (see  page  419). 

DisturbaiK-e.-t  of  this  kind  are  frecjuently  assot^'iatcd  with  a  vet>- 
limited  inp-stitin  of  fond— a  fact  which  increases  the  evils,  es()edally 
when  the  emaciation  is  accompanietl  hy  pto^t  of  the  abdominal 
oricans.  In  tbii  maiHier  a  vicious  cirdc  nuiy  become  cstabll<<l»ed, 
the  orijiin  of  which  it  is  impossible  to  trace.  CoHck}'  pains  arc 
rare  in  atuoie  constipation.    Ijght,  moderate  and  se\'er«  cases  arcs 
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t«^  be  differentiated  atvording  to  the  length  of  the  Inten-als  between 

t*»e  fcc«l  evacu(itioii«.  the  degree  of  the  sulijective  sj-mptoms,  «n<l 

t^Jifc  manner  in  whi<-h  tlie  bowel  reacts  to  tlierapeulic  measures. 

F  "^    verj-  obatiiiute  and  netrlct-ttii  caaes  fecal  impactions  nmy  form 

'  *>    tlie  cecum  and  in  the  hcjiBtitr  and  splenic  flexures.    The  hard 

•■•^oal  mutter  miiy  l>e«>me  firmly  lodced  in  the  recesses  and  in  the 

*<*»pulla  recti  (dj-schczia),  so  that  sitfter  fecal  matter  passes  by 

•^'ithout  dUjoeatiriR  it  (I'late  XX,  Fir.  4).    These  fwal  impactions 

«;'usii«iMily  ^ive  riae  to  symptoms  of  Hteiionb  and  ileua. 

The  tesi-digt  stool  of  chronic  constipation  with  perfectly  dry 

H  very  small  in  volume,  consisting  of  various  sized  hard  nodules 

'fcTid  Inmps  which  are  partially  coated  with  a  tiiin,  vamiHh-like, 

^'oinv-  layer  of  reetal  iihwus.     Macrn.'««pically,  no  food  remnants 

f  any  kind  arc  recognixcd.  not  even  rcmain.s  of  oclliilo.se.    Micpo- 

•opically,   as  compared   with   normal   fecal   mutter,   remarkably 

^w  food  remnants,  such  as  small  muscle  frafci'ients,  potato  cells, 

^t,  and  miimte  remains  of  cellulose,  are  visible.    The  fecal  matter 

»  of  neutral  n-actkin  and  odurles-s;  in  the  incubator  no  ifase^  are 

oniicil,  and  e\"en  there  its  reaction  remains  unafTccted.     In  cases 

_ti  which  there  is  a  muH-ular  relaxation  of  the  intestine  ami  the 

'Ccr*  remain  soft,  the  teat-diet  sto«il  corresponds  to  the  test-diet 

ormal  feces  (see  page  133). 

Ik-siiles  primary  atonic  constipation  there  arc  a  inmibeP  of 

^^•i-Kfidarj'  varieties  which  may  supervene  as  n  result  of   gastro- 

kiitestinal  morbid  conditions  or  diseases  of  other  organs.    The  test- 

ciiet  stool  affords  diagnostic  dnla  when  the  constipation  ia  due  to 

«:^liirTh  of  the  intestine. 

Uoe ntRenoprama  after  a  bismuth  meal  or  after  a  larjrc  enema 
<jf  bismuth  emulsion  will  sometimes  give  valuable  information 
Cscc  page  146).  We  must  not  depend  too  much  on  these  alone. 
They  are  of  value  only  ns  confirmatory  evidence  in  constipation. 
Tbf  H«wntf:en  flU(»«scope  is  more  helpful,  but  in  obstipation  ratbCT 
than  in  am.stipation. 

Ttaatmiot — Parents  and  ctlucators  should  endeavor  to  sujiervise 

the  bowel   functions  of  ehildhot)d;  to  insist   tliat  the  stools  be 

]>uncluatly  evacuated  by  aocustominfr  the  child  to  a  lixed  hour 

ilaily:  and,  in  case  of  necessity,  to  establt.-)li  regidarity  in  defecation 

by  adefpiate  dietetic  measures.     Purgatives  arc  not  permis.sible 

in  childhood.    Constipation  is  apt  to  ar«tra])any  pregnancy,  long 

rest  in  bed,  infectiou.t  diseases,  and  coinalescence  after  surgical 

operations.    In  all  these  conditions  it  is  essential  to  carefully  Vriiteh 

the  actkm  of  the  bowels,  and  to  regulate  them  a'<  occasion  arLsea. 

The  aim  of  the  treatment  must  be  to  so  improve  the  i-onstipated 
condition  by  dietetic  measures  as  to  finally  attain  regularity  of 
defecation  with  a  normal  food  supply.  The  diet  in  atonic  consti- 
pation is  fully  e-xplained  in  Chapter  VII  ^see  page  1S2),  in  respoet 
lo  both  its  nutrient  comiN»sitioii  and  its  aims.   'Ilie  assertion  that  it 
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should  be  rich  in  waduc  Iulh  in  view  the  de^orability  of  roakiiiR  the 
feces  as  voluminous  unci  rieh  in  wftier  g.s  i>ossibl<-.  'Hie  tulilitkm  «f 
plenty  of  buttiTiuilk.  oiit-*lHy  kefir,  or  yoghurt  increases  the 
purgative  effect.  When  there  are  present  simiiltane-ou-sly  K»-'*trir 
disturbances,  iiUe^tiniii  i-aturrh,  or  nther  diseases  (r.  g.,  diabetes), 
the  diet  should  btr  adupted  to  Hueh  abnormal  ennditions,  always 
bearinti  iu  mind  the  desirability  of  as  fxv&x.  a  purgative  effect  as 
possible. 

liHiiioel  and  l.'lriei  employ  a  wheat  bread  eontainiiif;  fine  sawdust. 
The  finely  siflwl  sawdust  of  bi-ithwood  is  reeoiiimended  in  the 
proportion  of  one  ounee  to  one  pound  of  donuh.  The  bread  may 
have  as  much  as  10  \va  eeiit.  of  sawdust  without  dilTcring  in  taste 
or  apjwaranee  from  ordinary  bread.  Good  results  were  obtained 
by  the  authorit  in  80  eases,  it  hein^  found  that,  nltliough  the  ad<)e<) 
eeilulose  was  not  digested,  it  incTcascd  the  pcristaltie  movements 
and  the  amount  of  the  feeal  mas-s. 

Dran  is  frequently  used  with  gi>od  results  iu  elu-onie  atonic  con- 
stipation. The  proportion  of  tough  crellulose,  dense  woody  fiber, 
in  bran  is  said  to  be  20  [kt  ecnt.  On  acwiunt  of  tbi.'*  celhdose 
residue,  the  bran  <lircetly  stimulates  peristalsis  and  forms  sufficient 
bulk  for  the  contracting  Intestine  to  push  forward.  The  laxative 
property  of  Graham  bread,  whole  wheat  bread,  and  rye  brewl 
depends  upon  the  cellulose  the>'  contain. 

The  new  theory  of  Sehmidt.  Strasburger.  and  I-ohrisch,  mentioned 
above,  has  brought  al>out  a  new  treatment  of  atonir  constipAtion. 
The  researches  of  Lohrisch  establJslied  the  theraiH-utie  indication  of 
rendering  the  fe<-es  more  voluminous,  softer  and  more  liquid,  tlius 
bringing  into  play  the  physiologic  stiiiiulatinn  of  iwristalsis.  A 
wisely  chosen  dietary  stimulates  peristalsis  both  chemically  Bn<l 
mwhanically.  Often,  however,  the  dietiiry  prescriptions  arc  not 
ellectivc,  either  because  tlic  intestine  is  too  nmeh  weakened  or 
l>eeausc  tJie  patients  4io  not  partake  of  the  diet  in  the  prescribed 
manner.  It  was  therefore  desirable  that  stmie  agent  sliould  be  dis- 
covered which  would  fulfil  the  above-mentioned  indications,  that  i» 
to  say.  a  substance  voluminous,  rich  in  water,  and  hard  to  digest, 
and  which,  if  (Missible,  wciuld  retard  the  absonition  of  the  other  con- 
stituents of  the  food,  citpecially  those  containing  eellidose.  Th'i* 
substance  has  been  found  by  Setmiidt  in  agar,  as  explained  in 
Chapter  XIV  on  Medication.  Agar  absorbs  and  retains  moisture, 
thus  permanently  increasing  its  own  volume, 

Experiments  made  in  the  laboratory  of  I,afayette  B.  Mendel, 
of  Yule  I'luversity,  have  verified  tlie  findings  of  Schmidt.  While 
onlinary  carbohydrates  are  utilized  i)erfectly  in  the  alimentary 
tract  of  man,  a  considerable  mmiber  of  carbohydrates,  such  as 
are  contanicd  in  certain  si-aweeds,  are  not  attiK'ked  by  the  digestive 
ciiieymes.  Experimenting  with  agar,  Mendel  found  that  the  greater 
part  was  excreted  in  tjic  feces  uuehangvd.    As  agar  absorbs  water 


ATONIC  CONSTtPATlON 


readily  mul  r«-tftili*  It,  and  as  it  is  aWe  t«  rt-sist  lh«  notion  ut 
intestinal  bacteria  as  well  as  the  enzymes,  its  value  in  the  treat- 
ment of  rlironic  constipation  is  apparent.  It  g\\f^  bulk  to  the 
stuuls  without  introducing  any  objeetioiiabk'  products  o(  deoom- 
position. 

Agfa  louy  Ix-  employed  r»  an  itdjnnct  to  a  diet  lich  in  refuse. 
It  is  nsusHy  administerctl  drj-  and  minutely  cut  up.  In  order  to 
ohiuin  i^td  results  it  is  essential  to  take  the  npir  m  Iiirfte  doses — 
30  to  40  Gin.  (1  to  li  ounces)  every  day,  regularly.  Thb  quantity 
is  so  large  in  volume  as  to  almost  preclude  the  jio^iliility  of  its 
being  ingested,  dry  agar  being  very  light  in  wripht ;  but  even  if  ao 
large  a  ({tiantit.v  were  regularly  taken,  the  |)urely  mechanical  proj>- 
erty  of  the  agar  would  not  always  be  sufficient  to  bring  about 
a  movement  of  the  bowels,  sitiee  agar  alone  does  not  augment 
tlie  prot'fMses  of  imtref action  and  fermentation  in  the  intestine. 
.Schmidt  has  removed  this  objection  in  a  very  effective  imitmer 
by  the  introduction  of  eascara-agar.  sold  under  the  trade  name 
"regulin."  (.'usearji-agar  consists  of  finely  njt-up  agar  with  the 
addition  of  a  small  quantity  (about  3.5  [N-r  cent.)  of  an  aqueous 
fluidextract  of  cascara  sagrada  from  which  the  bitter  principles 
have  lieeii  removed.  The  rascara  is  ]>res<'nt  in  so  small  a  quantity 
that  it  has  no  [inrgative  action;  it  is  liberated  in  the  inti->tinc, 
where  it  simulates  the  stimulating  effects  of  the  natural  decomjK)- 
sitiori  products  of  the  intestinal  contents  which  are  lacking  in  atony 
of  the  Imwel. 

Agar  is  not  a  purgative,  but  Ls  to  be  viewed  as  a  means  of 
increasing  the  efficacy  of  a  laxative  iliet  rich  in  refuse.  It  docs 
not  move  the  bowels  promptly,  but  must  be  taken  regularly,  daily, 
for  u  long  time  and  in  auflicient  doses.  Agar  belongs  to  the  did 
in  cot»ti)mtiori  just  the  same  as  fruits  and  vegetables.  Since  it 
is  liamiless,  its  use  may  be  cx>ntinued  for  months.  It  is  useless 
taken  at  intcrxals  of  several  tiays.  In  moderate  or  severe  cases 
of  constipation  cascara-agar  is  given  daily  in  doses  of  one  to  thive 
heaping  tablesixmnfub,  best  after  meals,  morning,  noon,  and  night, 
or  only  at  noon  and  night.  .\s  it  b  as  dry  as  straw,  it  requires 
a  vehicle,  and  for  this  jiur|x>se  «pi>le-6auee  and  nuished  jHitatoes 
have  both  In-en  foiuid  useful;  it  can  be  intimately  mixed  up  with 
cither.  It  may  be  taken  into  the  mouth  <lry  and  be  wa.shed  down 
with  sfime  liquid  without  m&stication.  When  the  constipation  is 
somewhat  obstinate,  the  effect  of  cascara-agar  becomes  apparent 
after  a  few  days,  the  stmils  being  evacuated  more  easily  than 
usual  and  of  a  softer  <'onsistence.  I'ntil  this  end  is  attained,  it 
may  be  necewary  to  use  an  enema  in  order  to  secure  a  bowel  move- 
ment. When  the  remedy  has  produced  its  effect,  the  quantity  to 
be  taken  should  continue  the  same  for  eight  to  fourteen  days. 
After  that  the  patient  should  gradually  reduce  the  dose,  ascertain- 
ing by  actual  experience  the  quantity  necessary  each  day  to  pro- 
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diice  a  soft  and  easy  e%'iicii»ticHj.  Thli  qiiaiitity,  in  the  preftt 
majority  of  cases,  i»  cHtiisidfrably  \vsi  than  tlitr  di>»c  roquiml  at 
tbf  start.  Even  in  case-s  of  obstinate  constipation  tu'o  lahlespoon- 
fiils  a  day  will  fruqiu-ntly  Ik?  fnuiid  suffident;  in  many  i-ascs  much 
less  will  do.  The  quantity  that  is  found  to  be  just  sufficient  for  the 
purpose  may  be  continued  daily  for  montlks.  Tlie  hopes  entertwned 
'with  rc^rtl  to  oiscarit-a^ar  liavc  been  fully  <.-uuftrmcd.  Agiur  \s 
also  given  in  biscuits,  beiiiR  added  to  tlie  flour  before  bakini;.  Each 
biscuit  should  contain  5  grains  of  agar  (soc  jHige  287). 

While  searclnng  for  something  which  would  fulfil  the  alM>vc- 
mentioned  indit-ations  for  coustipMtion,  and  having  the  idea  that 
a  copious  supply  of  fat  would  necessarily  have  a  stimulating  effect, 
twenty  yeara  ago  A.  I*.  Beiiedirt,  of  Buffalo,  foun<l  that  liqui<l 
petrnlatuin  given  by  mouth  rendcreti  the  feces  comparatively  soft, 
while  lubricating  the  intestinal  mucous  membrane.  liquid  petro- 
latum is  u  cluir.  bland,  neutral  oil  obtained  from  petroleum  after 
llie  more  volatile  portitms  have  been  removed  by  distillation. 
It  does  not  l)ccomc  rmirid  like  the  vegclabU-  oils.  Taken  into  the 
stomach,  it  passes  through  the  whole  intestinal  traet  uncbangrd; 
is  not  flige.tted  by  any  <»f  the  eiiKymps;  and  is  thus  able  to  exert 
to  the  full  its  emollient  and  lubricating  action.  U  is  ab»cilutely 
non-irritating—  a  safe,  mild  laxative  in  tablespoonful  doses  three 
or  four  times  a  day.  Tlic  oil  ran  H>jually  he  found  in  the  feces 
(sec  page  fi.'jO).  CJiaracterLstir  of  the  best  preparations  ut  liquid 
petrolatum  for  internal  administration,  absolute  frc«iom  from  taste 
and  odor  should  be  mentioned;  also  a  sufficiently  high  degree  of 
specific  gravity  to  prevent  premature  passage  through  the  bowd. 

The  "grape  cures"  enjoy  more  or  less  reputation,  and  in  connec- 
tion witii  their  employment  certain  health  resorts  are  particularly 
recommended  (Meron,  Bozcn,  Montreux,  IHirkheim).  'I'hc  nilc 
is  to  eat  three  to  six  kilos  (six  to  twelve  pounds)  of  grapes  daily, 
the  general  diet  meanwhile  being  rich  in  protein  and  non-irritating 
to  the  bowel.  One  kilo  of  grapes  is  eaten  in  the  morning  an  hour 
before  brcakfa!«t,  and  the  remainder  of  the  prescril>ed  daily  quantity 
an  hour  before  dinner  and  supper  respectively. 

Massage  of  the  abdomen  and  the  intestine  over  the  abdominal 
walls  is  fully  described  in  Chapter  X  on  Massage.  It  is  very 
useful  a**  an  aid  to  the  dietetic  treatment.  Parallel  kneading  of 
the  abdomen  with  both  bauds  is  of  great  assistance  (Fig.  H'2).  I'hc 
patient  assumes  the  dorsal  decubitus  nn  the  massage  bed;  the  legs 
are  stretched,  slightly  raised  on  a  cushion  in  order  I<i  relax  the 
tension  of  the  abdominal  w  all,  The  physician  stands  at  the  ]>atient'8 
right  side,  making  kncnding  movements  over  the  anterior  and  lateral 
part  of  tlie  abdomiiml  wall  in  transverse  direction;  the  hands  work 
in  tipposite  directions — tlie  right  hand  from  right  to  left,  and  the 
left  hjmd  from  left  to  right,  and  then  vice  verga.  In  the  trans\'erse 
movements  the  right  hand  gra<iually  rises  from  the  sjin|»Iiysis  to 
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tlic  umbilicus,  the  left  moving  from  the  ensiform  process  down  to 
tile  umbilicus,  then  both  take  the  opposate  direction.  Swedish 
tuHtiipulation,  rccttil  niussuge,  rcctiil  tniniMiiis,  and  electricity  amy 
also  Iw  employed  advantaKeously  (wci-  pages  22S-230). 

Abtlumiiinl  inu%<ug<?.  aili;stheiiii-s,  rcpilatwl  exercise,  running, 
climbing,  walking,  rowing,  swimming,  riding,  tennis,  gulf,  or  any 
iithtT  nuiscuiiir  cxerciiif  that  seems  advi>ab!e  sliouUi  l>c  ordered 
for  the  patient  of  sedentary  liabits,  and  it  must  be  urged  on  liini 
tlkat  if  tlie  habit  nf  constipation  is  not  cured  the  future  promises 
imperfcet  action  of  the  liver,  nervous  irritittiuns,  early  cardio- 
vascular dutease,  and  arterioscrlerosis. 


Fid.  lOS. — P«rallcl  kiwadinit  of  tli*  iilKlciinoii  willi  Iwtb  haiula  to*  oowtitMitioD. 
(Zublu  domki-ElBer.) 

Marked  constipation  U  quite  frequently  seen  in  indivldimls 
who  take  a  v^t^aX  deal  of  exercUe  and  do  much  work.  Hons  fuui 
called  sjjccial  attention  to  the  facrt  that  good  results  are  often  to 
be  attained  after  tlie  "re,-*!"  and  "recimdjcni"  mires.  Systcinntic 
home  gymnastics  arc  ver>'  useful,  especially  the  exercise  and 
Htrengtiieniiifc  of  the  compressor  muscles  of  the  abdomen,  which 
B  uccomi^lLshtHl  by  repeatedly  changing  the  posture  from  lying  to 
sitting  Mithout  the  assistance  of  the  arms.  The  jMisture  during 
defecation  is  likewise  of  great  importance.  The  jHtsitinn  with 
devated  knees  is  the  one  moat  approjiriate,  becaiu«  with  it  the 
abdouiitial  ))ressiire  can  be  exerted  moat  powerfully. 

Should  gastroentertfptosis  be  present,  the  application  of  a  well 
fitting  abdominal  .'iup)Kirting  bandage  often  brings  about  a  prompt 
e%'Hcuation  of  the  bowel.  (See  Chapter  XXX  «n  Gastn»cnterop- 
toais.) 

Especially  in  coses  of  neurasthenia,  hydrothentpeutic  pn>cedurcs, 
'  both  general  and  local,  may  lie  empl«)\'c<l  which  improve  the  appetite 
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and  tlip  Rencral  state  of  health.  IIkv  stimiilftte  peristjtltio  imtve- 
mi'tit^  when  Bp[>li(Hl  looitlly  upuii  the  stuiiuiih  in  tin.-  furni  of  tlie 
cold  Scotch  douche,  cold  towels,  and  cold  Bponge  baths.  The  bene- 
ficial effect  of  (he  ether  spray  t»  well  known.  Twice  a  day  KW  Cc. 
(Riij)  of  pure  ether  is  sprayed  on  the  skin  of  the  abdomen.  The 
cold  developed  acts  its  a  strong;  stininlatit  to  the  abdoniitml  walU 
and  increases  peristalsis.  The  local  application  of  the  dcetric 
cold-air  douche  has  recently  been  recommended  (Fi;;.  lOlt,  pa|^  671). 

Should  these  measures,  with  diet  and  agar,  fail,  the  treatment 
by  eneraata  must  be  resorted  to.  Thb  has  been  fully  des<ribi-d 
in  riiaiiler  XI.  (jeiierally  s|)eakiiiK,  eneniatn  are  indicateil  in  dys- 
chczia;  the  fecal  mass  lies  in  the  rectum  and  cannot  be  forced  out. 
They  act  by  mechanically  dbteiuting  the  rectum.  Preference  b 
to  be  given  to  the  small  "retention  ciictnata"  and  to  Flciner'a 
oil  enemala  (see  page  223).  In  some  instances  the  "paraffin  cure" 
of  Lijxiwski  and  e^irbon  dioxid  or  bite  cneiuata  may  he  tried  (see 
page  22U). 

There  are  no  contri^indications  to  duodenal  lavage  in  the  treat- 
ment of  atonic  and  spastic  con.stipation.  The  whole  intestinal 
canul  can  be  thoroughly  evacuated  and  a  recovery  brought  about 
by  this  methml  of  treatment  (see  page  105). 

Medicinal  treatment  of  chronic  atonic  constipation  becomes 
justifiable  only  when  the  tlierapeutic  measures  mentioned  fail 
to  cure.  The  medicaments  used  for  this  purpose  have  been  fully 
outlined  on  pages  282  to  l!RS  (Chapter  XIV).  When  prescribing 
purgatives,  however,  it  should  be  the  endea%'or  to  secure  results  by 
the  use  of  the  smallest  effective  dose  possible  of  the  mildest  drugs, 
such  a.-*  castor  oil.  ca-scara  ttagratla.  tamarinds,  and  phenolphthalein. 
Attempts  should  constantly  be  made  to  discontinue  the  purgatives 
entirely.  When  catarrh  of  the  stomach  or  intestine  coexists  with 
constipation.  Carlsbad  salt  or  magnesium  oxid  should  be  aihnin- 
btered.  I'odophyllin  incrreases  peristalsLi  and  is  at  the  same  time 
a  good  biliary  stimulant. 

Good  results  arc  reiwrted  from  yeast,  taken  once  or  twice  a  day, 
according  to  the  nuinlH-r  of  Imwel  movements  causctl.  The  ordinary 
tin-foil  yeast  cake  works  almost  as  well  as  brewer's  yeast.  The 
amount  a<lnlini^te^ed  should  be  alxmt  five-eighths  to  three-quarters 
of  a  cubic  inch,  dissolved  in  half  a  glass  of  water.  Tliis  dose  sliould 
be  taken  twice  a  day. 

Mention  has  Iweii  made  in  Chapter  XIV  (Medication)  of  the 
subc^utaneous  injection  of  aloin,  apocodein,  escrin,  euntydrin, 
and  atropin.  Magnesium  sulphate  can  be  administered  subcuta- 
neously  in  a  dose  of  0.3  to  5  Cc.  (S  to  80  minims)  of  a  25-per-cent. 
solution.  One  cubic  centimeter  fl-'i  minims)  is  the  average  and  the 
most  effective  dose.  The  injcclions  ean  he  made  in  tin-  Imltock  or 
under  the  skin  of  the  abdiwneii,  with  the  usual  aseptic  precautions. 
They  are  given  daily  ttiitil  regular  evacuations  are  establi-shed. 
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^f^A  ydlow  h\'KPos«>pit;  powder  of  iTj'stalline  appearance  has 
Vbeen  vxtrooted  fruin  tbi*  bark  of  oascara  sagrada  to  whioii  tlic 
trade  name  "  pepiataltm"  has  been  given.  It  Ls  readily  soluble  in 
water  and  can  lie  given  subt-utaiicoiisly.  The  contents  of  one  or 
two  ampoules  of  0,5  Gin,  ("i  grains)  each  are  injected  in  the  course 
of  twenty-four  liours.  An  aqiu-on.s  extruct  of  »i-nna  is  dtspensed 
under  tltc  trudc  iminc  "sennntin."  The  intramuscular  done  is 
I  to  3  Cc.  (15  to  45  minima).  The  hjT>oderniic  injection  of  2  to 
4  Cc.  (30  to  CO  minims)  of  pituitary  extract  will  stimulate  the 
Atonic  and  distended  bowel  when  other  measures  fail;  it  is  neces- 
sary to  give  Ittffiicr  doses  tlmn  those  neiilcd  to  promote  nterine 
»cuntniction  in  labor;  the  2-Cc.  dose  may  be  repeated,  if  necessary, 
b  two  or  tiiree  liours. 

An  Italian  method  should  l>e  mentioned,  the  endermic  admihii*tra- 
lion  of  croton  oil;  a  mixture  of  0  Ut  10  drops  of  croton  oil  with  15  to 
20  Cv.  (3iv-v)  of  olive  oil  is  rubbed  into  the  skin.  The  results  are 
said  to  have  been  sati.'*factory. 

I*rimarj'  and  secondary  atonic  constipatioti  may  lie  treate^l  by 
uthc  drinkinK  of  mineral  water.  The  secondary  constipation  that  i» 
Pfound  ill  connection  with  jmstric  iiiul  intesliiml  catarrh,  hyi>er- 
acidity,  hemorrhoids,  and  liver  deranscment,  is  most  favorably 
influenced  by  these  drinking  curt-s,  particularly  since  the  treatment 
influences  the  cause,  and  not  merely  the  symptom  constipation 
(see  Chapter  Xll). 

The  most  recent  intravenous  remedy  for  stimuIatiriK  peristalsis  is 
a  hormone  placed  on  .lale  under  the  trade  name  "hormonal."  It 
was  discovered  by  Zuelzer.  Injected  intravenously,  it  induces  stri>ng 
peristalsis.  This  hormone  is  extracted  with  normal  saline  solution 
or  diluted  hyclnwliloric  acid  fmm  the  inucini,'*  membrnne  of  the 
stomach  of  an  animal  killed  while  the  process  of  pastric  digestion 
b  at  its  height;  the  albumin  of  the  extract  is  removed  by  alcohol. 
Smnll  amounts  can  also  be  obtained  from  the  proximal  portion 
of  the  mucous  membrane  of  the  duodenum.  This  hormone  is  also 
obtained  from  the  spleen;  the  quantities  contained  in  this  organ 
are  so  large  that  at  jtresent  nearly  all  the  available  supply  for 
thera]H>utic  use  is  obtained  from  this  source. 

Zuelzer  now  recommend.s  the  treatment  of  chronic  atonic  «in- 
tipation  with  intravenous  injections  of  iierlslalsis  honmtne,  40  Cc. 
yx)  for  adults  and  20  Cc.  (5v)  for  children.  This  is  usually 
by  a  slight  rise  in  temiH-raturc  (to  100°  F.),  a  feeling  of 
wumth,  some  lassitude,  and  tramuent  headache.  No  other  evil 
effects  whatever  have  lieen  noted  in  consequence  of  these  injec- 
tions. The  action  of  the  remedy  is  often  apparent  after  a  few  hours 
by  the  manifestation  of  increased  peristaltic  acti\ity.  The  injec- 
tion is  liest  given  in  the  morning.  A  single  uijection  is  suflicient 
to  establi.<ih  permanent  results.  It  is  advisable  to  follow  the  injec- 
ti(MJ  with  one  dose  of  castor  oil.  'ITie  latter  serves  as  a  lubricant 
_ .  while  the  hormone  induces  the  normal  peristaltic  action. 
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Cltanflnp,  glycerin,  oil.  parnfRn,  oarlton  diosid  and  bile  enemata 
arc  valuable  measures  iti  all  furms  of  cunstipation  (sec  pages 
220-220). 

SiUfical  Treatment. — Iiiflamcd  i>crkij]oiiic  membrane))  forniiillE 
JMiiids  an<l  fwliiesHnis  are  causative  factors  in  chroni*^  oltstipatloii. 
Tln-^c  iiHtiilirniii's  fuiiiinoiily  cover  the  as<xnding  ooloti,  but  may 
also  irivolM>  thp  transverse  and  the  descending  a)Ion.  They  can 
usiially  he  easily  wlripped  ofT  fwim  tlie  intestine,  leaving  a  dean 
siiiootli  surface.  The  adventitious  luenibrane  k  fr«jucntly  it* 
delicate  as  a  spider  web;  Jackson  has  a^^linirably  describc^I  it  in 
ilftiiil,    Those  oases  always  require  aiir^oal  intorveiition. 

Stasis  of  the  large  intestine  is  a  condition  found  in  every  ease 
nf  chronic  obstipation.  I^ne  Iwlieves  this  stasis  produees  a 
toxemia  which  b  responsible  for  many  (;eoeral  nervous  and  debili- 
tated conditions.  When  these  cases  tuive  failed  to  rtwpond  to 
ordinary  treatment,  Lane  treats  them  surgically  by  dividing  con- 
stricting baiuls  anrl  adhesions,  straightening  kinks  aiul  angulations. 
In  a  ccinsiderablc  numl)er  the  relief  has  been  only  temporary, 
obstruction  recurring  s<K>ncr  or  later.  In  such  cases  he  perfoniis 
lateral  anastomosis  Ix-lweon  the  ileum  and  tlie  sigmoid,  i»n<l  later 
diviilcs  the  il(?uin  cimipletely  and  implants  it  into  the  sigmoid; 
after  this  he  removes  the  cecum  and  entire  colon  together  with 
part  of  the  sigmoid.  In  many  eases  he  is  able  to  relieve  the  toxemia 
aixl  intestinal  sta^  by  this  pro<^«tlure.    (.See  Chapter  XXXIX.) 
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In  spa.'^tic  constipation  the  retardation  in  the  evacuation  of  the 
Imwe!  is  iiidnecKl  by  a  spasm  (cnterospftsui)  «pf  a  few  isolated  loops 
of  the  intestine  (see  page  781),  This  spasm  is  brought  about 
by  an  itierea.-^c(l  irritability  of  the  vegetative  nervous  aj'stein 
(see  page  387),  which  may  be  due  to  neuropathic  conditions  asso- 
ciated with  diseases  of  the  abdominal  viscera  «r  peKic  organs,  or 
to  vagotonia  or  sympathicotonia  associated  with  neurasthcniii  or 
hysteria. 

The  normal  function  of  the  intestine  dei>ends  upon  the  innervation 
supplied  by  the  two  opposing  systems  of  nerves,  the  vagus  acting 
AS  the  motor  whUe  the  splanchiucs  arc  inhibitor'.  In  a  general 
way  we  call  the  two  systems,  which  arc  so  won<lcrfuIly  well  bak 
anced,  tlie  vegetative  nervous  system.  Aside  from  intlividual  vari- 
ations which  may  take  place  under  normal  conditions,  the  several 
organic  functions  may  undergo  far-rcaclung  changes  through 
excess  of  tonus  on  the  part  of  one  or  the  other  of  these  sets  of  nerves. 
Every  increased  stimulation  of  the  vapus  exerts  an  increasi-d 
influence  on  the  activity  of  the  muscles  of  the  intestinal  canal. 
Excessive  stimulation,  or  vagotonia,  induces  muscular  spasm  of  tl« 
small  intestine,  contraction  of  the  colon,  and  other  phenoniona. 
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!>pasms  of  the  (■ul<iii  aru  observed  by  tiu-tins  of  pnliiation  and 

rwiitjtt-'iHigriiphic  exftiiiiiiatirtn.     They  occur  most   frequently  at 

Vthe  transverse  colon,  hepatic  uiid  splniic  Hcsuri's,  sigmoid,  rectum, 

Hand  anus,    ^pasm  of  the  large  intestine  is  important  as  the  baids 

P  of  spustic  cuiistipatioii,  its  di.-«tiii^iii»he<l  from  the  atonic  fonn. 

The  characteristic-  ?vyniptoms  of  spastic  constipation  are  ticlay  in 

»tli«  fecal  discliar>:c,  ami  an  intestinal  colic  wliich  usually  |>rece*lc8 
the  defecation.    Id  sucli  cases  there  ar«  various  degrees  of  abdominal 
pain,  with  or   without   nieteorism,  which  may  affect  the  entire 
abdomen  or  only  ciTttiiii  ixirtions  tif  the  intcstitie.     Tliesc  pains 
are  often  continiiouH  for  hours,  and  finally  terminate  with  the 
^  ocx-urrcjict-  of  defecation,  which  is  oft«-n  very  voluminoiu.     It 
^13  frequently  possible  to  palpate  the  tender  contracthig  intestinal 
'  loojfm,  particularly  those  of  the  descendiiiR  colon  and  the  sigmoid 
■  flexure.    There  is  frequent  desire  for  stool,  with  incomplete  cvacua- 
'  tioii.    The  dejecta  are  small-ealiljered,  penril-  or  riblion-tOia]ied,  due 
I  to  spasm  of  the  sphincter.    SpiiMU  i^  associated  with  atony  of  the 
[distal  s^Ku<ciit^  *^f  the  colon,  and  hypermotility  and  normal  or 
reducdl  tonus  of  the  proximal  segments.    .Spastic  constipation  was 
once  reKarded  as  a  separate  ithenumenon,  but  a  more  detailed  study 
i>f  (he  functional  di>turhances  of  the  intestine  has  altered   this 
view.     HoentKcnojfraphic  examination  has  revealed  an  increased 
physiolopc  distribution  of  the  movements  of  the  haustra,  and 
hj'permotility   with  ilisorderwl   movements  in   the  fecal   current. 
S|rastie  oonstipatinn  is  not  to  l>c  understood  as  a  meK-haiucal  obstruo 
tioii  tu  the  paAsagc  of  the  feecs  through  the  uitestinal  canal;  if 
it  were  this,  hypertrophj'  and  distention  of  the  sections  involved 
woulil  result.    High-grade  spastic  contraction  constitutes  no  hin- 
drance to  the  forward  movement  of  the  intestinal  contents.    Not 
hifrHpiently  spastic  and  atonic  cniidition.s  of  the  t-olon  alternate 
or  occur  together,  us  is  e\ideiiccd  by  the  fact  that  the  retention  of 
feces  in  the  ascending  colon  is  accompanied  by  exceasive  tonus  of 
other  sections,  such  as  simsms  at  the  begiiming  of  the  transverse 
colon.    When  functional  constipation  varies  in  form,  )m$ksiiig  from 
one  form  into  another,  the  movements  of  the  colon  presenting 
different  conditions  at  difTerent  times,  it  may  be  that  we  shall 
have  to  unite  tJiese  several  maaifestatioiia  into  one  group  as  spastic 
constipation  (Plate  XX.  Fig.  2). 

Spastic  phenomena  of  the  colon,  witli  or  without  constipation, 
o»vur  more  frc<|nctilly  in  women  than  in  men.  probably  Ijccausc  of 
social  conditions,  the  nervous  status  in  the  better  situated  classes, 
and  ttte  cjiusal  relation  between  intestinal  function  and  diseases  of 
the  female  genital  organs.  This  is  the  case  esjiecially  in  pronounced 
neuropathic  individuals  who  are  subject  to  organic  disturbances 
of  the  ga'stn^i-intirstinal  tract.  In  the  neurasthenic,  functional 
disturbances,  among  them  constipation,  usually  arise  without 
silastic  change  of  the  intestine. 
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The  most  varied  conditions  uf  the  st*>ol  (^lexist  with  RpaNRia  of 
the  colon  nml  of  the  rwtiim,  a>*  to  form,  consistency,  und  frequency. 
In  spasms  of  the  colon  with  prolonged  haiistral  sepiientation,  the 
f«fral  inntter  U  in  the  shape  of  irregular  halls,  while  in  proctosposm 
it  is  cylindrical  or  ribhon-likc. 

There  seenis  to  be  no  definite  correlatinn  between  toni<'  r^Hitrac- 
tion  and  i-onitipiition ;  Iherc  may  be  u  normal  or  a  diairheic  slwl 
or  spastie  diarrhea  in  ea.seji  of  pronounced  spasm  of  the  intestine. 
The  tcst-<liet  stonl  in  these  cases  i»  quite  normal. 

By  regularly  palpating  the  ab<h)Dien  and  by  roentfienoh>irie 
obsm'ation,  stronftly  contracted  sections  of  the  colon  niiiy  be 
located,  especially  of  the  sigmoid  flexure  and  the  descTuding  ixiluti. 
Tt  is  easy  to  ilUtinRui.>ih  lietween  contracted  and  filled  roils  of  the 
intestine  bj-  exaiiuning  the  patient  repeatedly  and  at  various 
times  of  the  day.  The  tonus  of  the  anal  sphincter  shoe's  the 
presence  of  a  prortospasni,  which  accompanies  spastic  contrnotions 
of  the  colon,  llic  c'haratteristic  ph>'sical  sign  of  this  disease  is 
found  U)X)n  exploration  of  the  rectum,  which,  in.stead  of  belnp 
filled  with  feces,  as  is  raiuinon  in  atonic  constipation,  fits  ehiscly 
around  the  examining  finger  (proctospasm),  almost  like  the  finger 
of  a  glove  (-tce  page  84S). 

A  i»lienomenon  accompanying  spastic  conditions  of  the  intestine 
and  s])astic  constipation  is  colitis  in  A'ariou:^  forms.  Enteritis 
memhranacea  (see  Chapter  XXXVI)  may  be  considered  in  this 
eonncetion.  for  it  b  marketl  by  siwstic,  eord-Hke  contractions  in 
large  or  small  sections,  especially  of  the  sigmoid  flexure,  which  cau 
be  palimted  and  roeutgenograpliicJilly  i>roved  during  the  eolic  (w 
well  as  in  the  periods  free  from  attacks  (see  page  140).  Rntero- 
oolitis  leads  to  colic  and  other  spa,itie  phenomena.   ' 

Treatment. — ^"ITjis  variety  of  clux)nic  constipation  should  also,  if 
pos,sib]e.  be  treated  only  by  means  of  dietetic  measures.  The  diet 
sliuuld  W  given  with  n  view  tn  producing  a  chemical  stimulation. 
The  leading  points  of  such  a  chemically  active  diet  are  elucidateii  nn 
page  185  (C'bapter  VII).    The  following  diet  nmy  be  given: 

EiMti.y :  Aruinic  in  ihc  mamiiiiE,  i  to  1  kitoinain  ( I  to  2  iioujiiU)  of  ^npm, 

wuiiTiricloii  or  orunffw. 
UneAKrAsr:    Snrdinrsin  oil;lenwilh  milk;  while  Virtsd,  butler  (alniudaiilly), 

honoy  or  iuui. 
Noon:  No  iiuup.    Mrut;  lx>il(-d  vntcelnblcs;  8t«wed  fruil;  egg  wilb 

fruit  juioe;  white  hmul.  butter;  hoiiey,  grapoe.,  oraDge*, 

clat«e,  fim;  one  iiIhhi  of  swccl  rider. 
EvE?ciNu:        Cold  meat  or  bacon:  nuijlieil  vr:)tetnlilps  with  egg;  whit«  brMd, 

bmier;  oho™e;  itrHpox;  tea  wiiii  wliippvl  crenui. 
10  r.u.  CrapCH  or  (mil  iuiirniul&(lt>. 

Large  quatitities  of  fat  in  the  shape  of  oil,  butter  and  cresni  can 
be  highly  recommended,  and  also  act  bctneficially  upon  a  {lussible 
concomitant  hyperacidity.  The  laxative  diet  may  be  assisted  by 
the  use  of  agar  or  ca.<icaru-agar. 
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Irchanicat  ireatmrnl  is  coiitru-tiidicated  iii  spastic  constipntiou. 
llie  intestine  must  be  kept  as  quiet  as  possible;  forceH  bodily 
etertious  and  gj-mniistica  arc  therefore  to  be  prohibited.  Favorable 
effects  are  often  observed  from  a  fowl  cnr^-  h>-peralimentation 
(see  page  569).  Miwsage  wf  the  iibdouicii  and  rtirtmu  is  not  (wr- 
mis^blc. 

In  regard  to  eUxlrie  treatmeni,  wi-ak  galvnnisn)  of  the  abdomen 
may  perhaps  be  allowed.  Sedative  hydrothera]wutic  measures, 
both  general  and  local,  may,  however,  l>e  usi-d  freely.  Withal, 
the  funtlamental  disease,  the  nervous  condition,  should  be  improvL-d. 
In  France  the  applianion  of  the  eleetric  liot-air  dou<'hp  (Fig-  I'M) 
to  the  abdomen  is  highly  recommended.  'I"his  douche  acts,  on  the 
one  hand,  by  its  wannth,  which  may  be  raised  to  a  considerable 
height;  on  the  other  hand,  by  its  mechanical  effect,  somewhat  like  a 
Very  light  effleurage. 
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Should  these  measures  be  found  inadequate,  enemata  must  be 
Tesorted  to.  Kleiner's  oil  eure  is  particularly  achisable  in  cases  of 
spastic  constipation.  For  insertion  into  the  rectum  a  flexible  tube 
is  u-ii'd  which  is  large  ennugli  to  allow  of  the  easy  itijeetion  of  the 
oil.  This  is  coTuiected  by  means  of  a  soft-rubber  tube  witli  a  syringe 
containing  about  twelve  ounces  of  pure  olive  oil.  Tlie  jwtient  is 
to  lie  on  his  Imck,  with  the  pelvis  elevated;  the  tul»  is  then  gently 
introduced  intt»  the  amis,  and  the  oil  is  slowly  ami  gradually 
allowttl  to  flow.  Usually  twenty  minutes  is  necessary  to  complete 
the  injection.  The  tube  need  not  be  introduced  high  up  into  the 
rcettim:  if  the  patient  is  in  proper  position  the  oil  will  be  carried 
up.  (liven  with  care,  the  injection  of  the  oil  pntduces  no  sensation, 
liie  patient  may  feel  a  desire  to  pass  gas,  but  there  is  no  pain  if 
good  oil  is  used.  'I"he  injections  are  rejwatcd  daily  fur  three  or  four 
daj's,  then  the  amount  of  oil  is  decreased  to  eight  ounces.  'Ilie 
interval  between  injections  may  be  lengthened  as  the  patient  im- 
proves.   At  first  it  may  require  a  few  days  before  the  feces  are 
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entirely  evacoiate*).  After  this  the  pomfort  of  tlic  TWtit-nt  U  murh 
Kreuler  and  tlic  i-\'i».'Uulion8  caiaer.  The  uil  should  be  ^vfii  iit 
bedtime,  slightly  warmed,  and  retained  all  nifiht  if  pnsHible.  Later 
it  will  be  found  tlint  the  injection  of  nn  otinvc  or  two  lit  bedtime 
will  pnidiicc  a,  satisfactory  movement  of  the  bowels  in  the  murning 
(see  page  22:1). 

PurgaHixs,  likewise  glycerin  enematu  and  glycerin  suppositorii.'S. 
arc  to  be  strictly  prohibited.  The  antispasmodic  medicaments  are 
preeminently  indicntctl  in  cases  of  sjMistic  constipation — as  opium, 
extract  of  betlatluiiTiu,  atpopin,  and  eumydrin;  they  may  t>e  admin- 
intereil  by  mnutli  or  in  the  fonn  of  supiKisitories  (see  page  271). 
'I'lic  dose  of  eumydrin  U  20  dro]>s  of  s  O.l-per-cent,  solution  three 
times  a  day.  Belladonna  inliibit.-*  the  va^tonia,  and  in  that  way  is 
valuable  in  the  treatment  oF  spa.stic  t^nstipation.  It  is  also  a 
stimulant  to  perlstiilsis.  Papaveriu  hydroclilorid  relaxes  smooth 
muscle  i[i  jconerul.  It  is  most  cfTcctivc  in  spastic  ctmditions,  while 
it  docs  not  interfere  materially-  with  the  normal  movements  of  the 
intestine.  Its  toxicity  is  low,  and  neither  tolerance  nor  habituation 
from  its  use  has  been  reported.  It  is  especially  valuable  in  all  kinds 
of  Ka.strie  and  intestinal  spasms  anil  in  biliary  colic.  Henzyl  beii- 
Koaie  is  ef|ually  eflicai-ious  (^ce  page  270).  Preparations  of  bromid 
may  be  given  to  quiet  the  nervous  sj'stem.  The  reader  is  referred 
toTliapterXIVon  Medication. 

ifany  cliniHans  have  obtained  good  reflult.i  by  dilatation  of  the 
anal  s|)hiMctcr.  'Iliis  may  be  accomplished  by  the  use  of  the  rubljcr 
dilator  (Kilts,  ir^i  and  154),  bougies,  or  the  speculum.  Divulsion 
can  also  be  performed  under  an  anesthetic  (see  pages  S3S'S41). 
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Boas  has  dcscrilied  this  iiUVition  and  namctl  it  fragmentarj' 
evacuation  of  the  feces.  The  i>utieiits  have  regular  and  unaided, 
but  incomplete,  movements  of  the  bowels,  with  reifcatcd  desire 
to  defecate,  lliey  will  endeavor  to  have  a  movement  everj'  two 
or  three  liours,  and,  notwithstanding  considerable  effort,  are 
able  to  evacuate  each  time  only  a  very  small  quantity.  This  ]» 
not  followed  by  a  sensation  of  relief,  but,  on  the  contrary,  by 
tenesmus  and  a  feeling  of  fulness  in  tlie  abdomen.  ThLs  disturb* 
ance  in  the  fecal  evacuation  ia  particularly  frequent  in  men,  and  is 
due  U>  u  relaxation  of  the  lowvr  sections  of  the  large  uitestine, 
perhapti  only  of  the  rectum. 

Treatment.— The  treatment  may  be  gatln-rcd  from  what  has  In-en 
alrcjuly  said.  It  consbts  particularly  in  diet,  with  the  addition 
of  cascara-ajiar.  When  the  subjective  discomforts  arc  urgent 
(tenesnuisi.  unoilyncs  must  he  used.  The  relaxation  of  the  reetum 
may  be  corrc<ted,  to  a  considerable  extent  at  least,  by  intrarectal 
faradization  and  ma^ssage.     (f^ec  Chapter  XI.) 
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CHAPTER  XXXVni. 
CHRONIC  DIARRHEA. 

T.WTROGENIC  DuRRHEj*;  INTESTINAL  FekmKNTATIVK  DWH-EPBIA ; 

Nebvoi's  Diarrhea. 

For  much  of  our  recently  acquired  knowledge  of  the  cause  and 
treatment  of  clironic  diarrhea  we  an;  indebted  to  the  systematic 
examination  of  the  feces,  as  inauRurated  by  Adolf  Schmidt.  In 
the  medical  mind  chronic  diarrhea  was  at  one  time  synonymous 
nnth  intestinal  catarrh  and  nervous  diarrhea,  but  the  systematic 
examination  of  the  feces  and  the  projwr  testing  of  the  activity 
of  the  intestine  has  shown  that  many  other  conditions  must  be 
included  in  the  mcnning  of  the  term.  We  are  now  in  a  position 
to  differentiate,  aside  from  the  diarrhea  of  chronic  intestinal  catarrh, 
the  following  forms  of  diarrhea: 
I,  Gastrogenic  Diarrhea, 
n.  Intestinal  Fermentative  Dj'spepaa. 

III.  Nervous  Diarrhea. 

OASTROGENIC  DIARRHEA. 

A  large  proportion,  probably  the  majority,  of  all  cases  of  chronic 
diarrhea  are  due  to  disturbances  in  the  gastric  function.  It  has 
been  shown  by  Arlolf  Schmidt  tliat  raw  or  smoked  connective 
tbsue  cannot  be  diBcsfod  cx<fpt  by  normal  gastric  juice.  The 
Intestine  <lo(.-s  not  share  in  the  digestion  of  such  cunuectivc  ti.'*»ue, 
but  it  does  dissolve  boiled  connective  tissue.  \Mien  patients 
nfTected  vnth  suhacidity  and  achylia  gastrica  are  fed  with  raw  or 
smoked  connective  tissue,  the  tnaterial  reappears  completely  un- 
altered ill  the  feces.  If,  therefore,  Schmidt's  test  diet  (page  1 12)  he 
given  to  a  patient  with  achylia  gastrica  who  shows  no  intestinal  dis- 
turbance whatever,  a  stool  is  obtained  which  dUTers  from  normal 
feces  only  in  the  fact  that  it  contains  the  connective  tissue  of  the  test- 
diet  meal  in  an  unaltered  condition.  This  finding  characterizes 
99  jKT  cent,  of  all  cases  of  achylia  and  subaddity;  an  isolated 
exception  is  occasionally  noted.  Some  cases  in  which  the  connec- 
tive tissue  reappears  in  the  stool  have  an  altogether  normal  secretory 
condition  of  the  stomach,  and  nthers  even  h^'peraeidity.  Con- 
versely, there  are  cases  of  achylia  in  which  the  stomach  is  capable 
of  iligesting  connective  tissue,  as  shown  by  an  examination  of  the 
feces.  These  exceptional  eases  are  difficult  to  cxplun.  They  seem 
43 
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to  show  that  there  may  l>c  a  disiiroportkm  l)ctv,-wii  thf  hx'dn- 
chliiric  ncid  secrulioii  and  the  produrtioii  of  pepsin.  It  has  been 
proved  that  dcficiene>'  of  jjcpsiii  may  exist  in  h>'peracid  eomiitions, 
nnd  tluit.  on  the  other  hand,  in  spite  of  the  ahfience  of  h>'dn>diloric 
arid  a  sufficient  quantity  of  pcpsJii  may  he  present. 

Kinhorn  and  I-ajiorte  have  made  a  tabulated  report  on  the  ftmoiint 
of  pepsin  found  in  110  eusfs  of  \'Hrii>iis  tstoniaeh  disorders.  They 
conclude  tliat  in  cases  where  hydrochloric  acid  is  incTeaaed  tlw 
pepsin  nnits  remain  the  same.  The  action  of  the  pepsin  is  markedly 
rapid  when  hyilrorhlnrte  acid  is  increased.  In  eases  with  diininii^lted 
seerctioti  of  hydrocliinric  add,  pepnin  prodnt-linn  is  also  less.  In 
cases  of  entire  lack  of  secretion  of  hydrochloric  add,  pepsin  is 
always  present,  hut  posjiil>ly  only  a  trace  of  it. 

It  is  t>crhaps  the  pepsin  which  is  the  alisolute  essential  in  ih« 
dipe-ttioii  of  coiinec-tive  ti.**ne.  In  eases  of  h>i>eracidity  with 
iiiwimplefc  diuostion  of  connective  tbssne,  h^"pennotility  of  tl»e 
stomach  and  pjlorie  iiisuffieieiiey  must  he  kept  in  mind;  the  stomach 
may  be  unable,  for  want  of  time,  to  di^«t  the  connective  tissue. 
In  many  eases,  however,  no  cause  can  be  disi-ovcrcd  for  the  reversal 
of  the  rule  stated  \>y  Sclunidl.  It  is  possible  that  a  rflle  at  present 
unknown  is  played  by  the  altered  contiitions  of  the  (lastrie  juice. 
There  is  no  doubt  that  slight  alterations  in  the  work  performed 
by  the  stomach  arc  enough  to  interfere  with  the  digestion  ot  eon- 
nective  tissue. 

The  reappearance  of  macroscopically  recoKnizable  remains  of  con- 
nective tissue  (see  page  119)  in  the  feces  after  the  test  diet  proves 
conclusively  that  the  stomach  has  been  unable  to  perform  its  proper 
work.  The  connedive-tiasiie  test,  therefore,  is  an  exceedingly  tine 
one  for  ascertaining  the  fimctiuntd  condition  existing  in  the  stomach. 
It  is  a  diaRnostic  sign  of  the  presence  or  imminence  of  gastrtigenic 
intestinal  disturbances.  The  intestinal  symptoms  may  make 
their  appearance  in  the  form  of  vague  subjective  sensations  or 
momentary  irritations  of  the  bowel  which,  witjiout  the  test  tliet, 
would  hardly  be  thought  worthy  of  serious  consideration.  In 
atonic  conditions  of  the  stomach,  with  (lewmiJosition  ]>rocess«s 
going  on,  though  there  is  hydrochloric  acid  in  the  gastric  jniw.  the 
test  connecti\'e  tissue  is  occasionally  found  in  the  feces  undigested. 

In  answering  the  question  tentatively,  "How  is  it  possible  that 
such  disturbances  of  the  stomach  can  lead  to  diarrheic  conditions?" 
it  is  well  enough  to  rcmendx-r  that  formerly  the  greatest  importance 
was  ascribed  to  the  absence  of  the  antisepti<'  action  of  the  gastric 
hydrochloric  acid;  but  this  is  certainly  not  the  only  deciding  point, 
for  the  mechanical  irritation  of  the  undigested  connective  tissue 
on  the  intestinal  mucous  membrane  itself,  e-'«peiially  when  often 
repeated,  is  apt  to  induce  liquidity  and  frequency  of  fecal  dis- 
charges. On  observing  how  targe  quantities  of  connective  tissue 
and  muscle  remnants  (sec  page  120)  are  excreted  in  cases  of  achylia, 
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imrticiilarly  iiflcr  eating  fAre  meat,  It  U  essUy  understood  that  tin* 
<ift-r«')wateii  trntisit  of  such  masses  of  foimwlivc  tissiw?  roust  of 
necessity  gwatly  irritate  thi'  ilelicate  mucous  mcmbranf.  Of  prob- 
ably RTeater  importance,  however,  is  the  fact  that  coarse  connective- 
tissue  remnants  constitute  an  ideal  culture  medium  for  all  sorts  of 
iJbaet/sm  to  multiply  in  the  stomach.  I'utrefactivc  and  fermentative 
are  swept  iiit"  the  intestinal  canal,  where  they  develop 
Bbundant  colonies,  infccttn!;  the  ^ut  and  k-ailtng  to  disintcp-atini; 
processes.  Gastropinic  diarrhea  is  probably  most  frequently 
brought  about  in  this  manner,  and  tii  such  eases  it  is  by  no  means 
rare  to  find  amotiK  the  bacterial  growths  t»f  the  feces  long  bacilli, 
surctnie,  yeast,  and  many  other  specimens  derived  from  the  stomach. 
Furthermore,  it  miust  be  considered  that  the  intxeased  demands 
made  ujwn  digestion  in  the  small  intestine  when  the  stomach  is 
not  functioniiiK  properly  lead  gradually  to  intestinal  insuHiclenc)'. 
STmptoms. — There  ii*  at  first  an  irregiiiartty  in  the  movement 
of  the  h(n\el>,  followed  hy  an  oeoastonal  attack  of  (iiarrheft,  to  which, 
as  a  rule,  no  piu-tieular  attention  is  paid.  The  iliarrhea  gradually 
becomes  more  frequent  until  no  solid  feces  are  excreted.  The 
laxness  of  the  bowels  constantly  increases  utitil  occasionally  the 
gravest  symptoms  of  intestinal  disease  follow  slight  derangements 
of  the  stomach.  The  imicous  membrane  of  the  intestine  is  unable 
to  eiidiu¥,  for  any  length  of  tunc,  su(rh  abnormal  conditions.  The 
continuous  irritation  finnlly  leads  to  inflnunnation,  resulting  in  a 
secondary  catarrh  of  the  small  intestine,  and  sometimes  also  of  the 
large  intestine  (see  page  644).  This  disease  of  the  intestine  may 
progress  while  the  primary  affection  of  the  stomach  improves, 
until  it  finally  appears  to  be  an  entirely  indeiM-ndent  disease.     For 

»this  reason  the  gastrogentc  origin  of  chronic  diarrhea  is  frequently 
entirely  overlooked.  But  exumiimtion  of  the  feces  after  the  test 
diet  (sec  Chapter  IV)  gives  positive  information;  the  appearuncc 

tof  the  feee.s  is  not  alway,f  uniform,  but  in  all  case-'^  of  gastrogenic 
diarrhea  there  will  be  traces  of  undigested  raw  or  smoked  connective 
tissue  after  inge:ition  of  thi.s  material  in  the  test  meal.    This  finding 
indicates  that  a  disturbance  of  the  stomach  is  either  present  or 
itmuinent,  and  an  examination  of  the  stomach  contents  after  an 
Kn-ald  test  breakfast  will,  in  the  majority  of  the  cases,  be  sufficient 
to  confirm  the  diagnoas. 
H      Other  findings  in  the  feces  will  vary  according  to  the  gravity  of 
HtJie  alTeetion  of  the  inte-stinal  mucous  membrane.    We  may  have 
Hthe  .ligns  of  inllanunation.  namely,  mucus,  tendency  of  the  liquid 
VstooU  to  protx-sses  of  putrefaction  witli  tlie  de%elopracnt  of  oilors, 
and,  in  rare  cases,  pure  carbohydrate  fermentation.    Furthermore, 
under  certain  cireumstances.  disturbances  in  absorption  nnij'  indi- 
cate the  degree  of  the  coalTectinn  of  the  mucous  membrane  of  the 
small  intestine.    The  chief  point,  however.  Is  the  discovery  of  con- 
livc  tissue  in  the  feces  (.see  page  134). 
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Treatmest. — 'I'he  tri>utm<-iit  uf  ga5tro);cnic  diarrbes  ctitmistH  iii 
cntTKClically  dcalinR  with  the  diseased  stninarh.  Get  the  stomach 
right,  «mi  tlit-  iiitcstLiml  difiiciilty  will  frequently  di»appcur  withniit 
further  treatment.  The  success  of  such  therapeutw^s,  whitli  iti 
mo»t  of  the  coses  coiifttsts  in  counteracting  the  deficiency  ui  liydnM 
chloric  add,  is  certainly  surprkinK.  An  endeavor  should  nlwa>*a* 
be  made  to  treat  ti>e  stonuich  in  obscure  cases  of  chronic  diarrhea 
in  which  dircrt  cTcamination  of  the  stomach  contents  shows  bi)th 
secretion  and  motility,  but  in  which  the  feces  under  the  test  diet 
point  to  ttie  stomach  as  the  seat  of  tlie  diaeosv.  If  the  feces  con- 
tain other  connective  tissue  or  certiun  special  bacteria,  of  pre- 
sumably gastric  oriRiti,  a  trial  of  the  stomach  treatment  should 
be  made  at  all  events.  One  clear  indication  is  to  eliininnte  rare 
or  smoked  meat  oontaininK  connective  tissue  from  the  diet  of 
patients  suffering  from  either  gastric  or  intestinal  disease.  The 
diet  must  ain'ays  be  adapted  to  both  the  gastric  disturbances 
(achylia.  catarrh)  and  the  temporary  condition  of  the  intestine 
(catarrh  of  the  small  or  large  intestine,  irregularities  in  absorption, 
putrefaction,  cnrlwhyilnit*^  ferinentution).  .\  const igmting  diet  is 
always  indicated  (sec  page  172).  When  hydrochloric  add  is  absent 
it  should  be  given  freely  as  a  medic^ament,  together  witli  pepsin 
(see  page  25S). 

Owing  to  the  absence  of  hydrochloric  acid  from  the  stomach, 
there  is  no  stimulus  for  the  production  of  pancreatic  juice,  aud 
consequently  the  digestion  Ucks  this  latter  important  element  also. 
'Iliis  explains  the  efficiency  of  hydrochloric  acid  gi%cn  to  patients 
with  gastrogenic  diarrhea.  The  acid  cannot  he  given  in  amounts 
suflifient  to  replace  the  missing  ga'^tric  secretion,  but  the  amount 
ingested  la  sufficient  to  start  pancreatic  secretion. 

Kxamination  of  the  stomach  contents  after  ,  an  Bwald  test 
breakfast  will  decide  whether  the  presence  of  connective  tissue 
in  the  feces  U  due  to  h^iMTacidity  or  to  achylia.  The  medicinal 
treatment  fur  tlii>.  ftmclioiial  deranKcnicnt  mu-^t  he  with  either  the 
acids  f>r  the  alkal'u.  The  best  combination  of  alkaUs  in  gastrogenic 
diarrhea  with  hj-peracifiity  is  the  following: 

On.  erC*. 
If — Ct«t«  pr«pamlii!, 

CiUcii  carboni»iii>  prnrcijiitati, 

ChIl-u  i>hoBi>hu1is  |>r»M'il)ilBll  .      .   fiA    30|0  8J 

SiK. — TeMpoonful  id  Lalf-dlftw  oi  vitMt  iniinodi«l«ly  after  meals. 

|}i.smuth  subnitratc  or  bismuth  subcarlmnate  may  be  added  to 
the  alxivc  combination  (sce  page  265). 

For  its  Wneticial  action  on  the  mucous  membrane  of  the  intes- 
tine, no  drug  is  so  satisfactory'  as  bisiiuith.  When  an  Astringent 
action  Ls  required,  subgaltate  of  bismuth  in  the  dose  of  0.3  to  0.6 
Gm.  (5  to  10  grains)  ever}-  four  hours  can  be  given;  for  a  more 
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stimulKttnfc  effwt,  the  !<iibnitrate  of  bismuth  in  doses  of  0.6  to  1,3 
Gm.  (10  tu  20  gruitis)  three  ttmvs  a  duyi »»  uii  niittieptic,  the  salicy- 
late of  bismuth  in  doses  of  O.S  to  0.6  Gm,  (6  to  10  grains)  every  four 
hiiiirs.  T\w  seiiiilive  action  of  opitiRi,  iizara.  bohia  albn,  tannic 
ficid,  and  their  preparations,  has  Ix-cn  fully  destTibcd  on  pages  274 
to  279.  Should  there  be  atony  and  pyloric  insufficiency,  9tr>'chnin 
sulphate  sliould  Im-  ^ven  in  full  do-se»  until  the  physiologic  action 
of  the  drun  is  necurwl  (page  407).  It  Ls  well  to  begin  with  0.(X)1  Gm. 
(Ar  grain)  three  times  a  day  and  int-rease  the  dosK  until  0.003  Gm. 
(A  grain)  is  being  taken.  Should  there  be  no  twitching  of  the 
muscles,  the  dose  can  be  increased  to  0.(106  Gin.  (Vj  grain),  and 
'adually  to  0.01  Gm.  (J  grain)  if  necessary.  Gastrogenic  diarrhea 
iated  with  pyloric  ins»ffieien<'y  reivponds  quickly  to  the  stryel\- 
nin  treatment,  providing  the  perverttil  stomach  function  be  ration- 
ally treated  at  the  same  time.  StrycJmin  is  not  conlrji-indiaited  in 
gastrogenic  diarrhea  associated  with  pyloric  iiisufiieiene}-.  I'fnIT 
and  Nelson  have  observed  the  peristalsis  in  rabbits  and  cats  under 
the  Roentgen  ray  and  when  tlie  intestine  was  bathed  in  saline  sitlu- 
tion.  They  found  that  nux  vomica  did  not  increase  j>eristalsiH. 
Diarrhea  can  often  Ije  controlletl  by  allaying  the  trritatxni  of  the 
gastrocolic  reflexes.  This  is  best  accomplished  by  anesthctiicing  the 
gastric  mucous  membrane  by  administering  0.008  to  0.015  Gm.  {\ 
to  \  grain)  of  cocain  a  quarter  of  an  hour  l)efore  meals  for  three  or 
four  day3. 

When  patients  are  anemic,  an  iron  astringent  will  sometimes 
id  favorably  upon  the  diarrhea  and  the  anemia  at  the  same  time. 
1'he  sulphate  of  iron  in  ea]>»ule,  in  a  dose  of  0.2  to  0.2o  Gui.  (3  to  4 
grains)  three  times  a  day.  after  meals,  can  lie  preserilied. 

Secondary  intestinal  catarrh  is  to  be  treated  appropriately  (see 
^Chapter  XXX\').  Uegularly  continued  lavage  of  the  stomach 
not  be  forgotten,  as  it  b  often  effective  even  in  ca-ses  in  which 
all  other  gastric  treatment  has  been  tmsuccessful.  Coses  of  chronic 
diarrhea  of  several  years'  standing  can  often  be  cured  completely 
■  by  lavage  of  the  stomach. 
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A  eoniiiderable  number  of  people  are  met  with  who  suffer  from 
frequent  abdominal  jiain^,  noist^  ui  the  abdomen  (borlxirygmi), 
flatulence,  chnniic  mcteorbm  (distention),  disttirbances  of  the 
apiwtite.  general  discomforts,  and  friH)uent  litpiid  or  semisolid  stools 
"which  are  evacuated  two  to  four  times  daily.  Notwithstaiiduig 
all  this,  the  patients  do  not  appear  to  be  abnormal.  When,  however, 
they  are  placed  oti  a  lest  diet,  they  pass  n  stool  which  is  either 
thin  or  semilhiid,  yellowish  or  bright  yellow  in  color,  and  large 
in  volume;  it  is  pervaded  uith  numerous  sumll  bubblers  of  gas, 
AS  an  intenselv  sour  odor  even  when  fresh.    When  the  ftx^es 
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nrc  cnrpfiilly  cxaiuiiii-d  with  thv  (inai<lixl  vyo,  nu  remnants  r>f  protrin 
bodies  ure  found;  connective  tissue  and  meat  are  seen  to  be  perfectly 
diBested  and  the  quantity  of  fecal  fat  not  at  all  excessive.  On  the 
other  liitnd,  reninantii  of  the  mashed  potatoes  infested  arc  found 
in  huKi-  amounts,  partly  in  the  shape  of  cimrsc,  coherinR.  »ago-like 
particles,  and  partly  in  the  form  of  sinKle  jxitato  cells.  On  micro- 
scopic examination  after  tlw  addition  i»f  coiitx-iitrated  LuroI  solu- 
tion, it  is  seen  that  the  potato  cells  are  not  broken  up,  and  that 
tlie  sturch  enclosed  in  them  Is  present  in  an  unchanged  condition. 
In  wddition,  larp.-  numbers  uf  lonw  sturch  granules  arc  seen  which 
luivc  lost  their  cellular  coating  and  whiili,  <in  the  addition  of  lodin, 
bi'oome  intensely  blue  in  color.  Besides,  there  are  usually  present 
lar^  numbers  of  the  iodln  bacteria — mention  of  which  Ls  made  in 
Chapter  IV  on  Kxumination  of  the  Feces. 

Normal  red  coloration  of  the  feces  Is  shown  hy  the  "sublimale 
test"  (IMatc  VM,  a).  When  the  feces  are  kept  in  the  incubator 
enormous  quantities  of  gas  arc  generateii  and  the  previous  slight 
acidity  liecomes  marked,  the  feces  emitting  a  penetrntinjj;  sour  odor. 
(I'tatc  V'lll.  h.)  Occasiiinally  the  freshly  passed  stools  arc  quite 
normal  in  sha]>c.  and  only  careful  microscopic  and  macroaco^c 
insix-ction  will  excite  wuspicion.  (X  all  the  nutrients  ingested,  *mly 
the  ciu-lxthydratcs  are  poorly  or  not  at  all  digestetl.  These  undi- 
geste<l  carlM^liydrates  are  subjected  to  the  action  of  the  fermenta- 
tive l»acteria  (to  which  class  preeminently  belong  the  iodin 
teriji) ;  tlicy  undergo  fermentation ,  becoming  strongly  a<'id,  evolving 
a  Kceat  deal  of  gas,  and  giving  the  stool  a  characteristic  putty 
appearance  (aw.  page  134). 

This  spedfic  disease-picture  is  by  no  means  rare,  and  many 
(Mitients  lire  met  with  who  have  suffered  for  years  fmm  these  exceed- 
ingly annoying  svinptoius.  In  such  cases  a  single  anah-^  of  the 
stool  with  the  test  diet  will  clearly  determine  the  pathologic  con- 
dition. >\heii  fernwntation  processes  of  tliis  kind  persist  for  a 
Iwg  lime,  it  is  of  course  possible  that  the  intestinal  mucous  mem- 
briuc  ma>'  l>e  gready  irritatetl.  and  a  sco»n<lar\-  catarrh  induced 
which  naturally  uggra\'ati-s  the  iliseasc.  .■Nlnnidt  lielieves  tlw 
fernw-nlalive  dyspepsia  Ls  causeil  hj-  a  derangement  of  the  t*cretion 
of  the  small  uiteslinc,  which  is  nornmlly  a  powerful  amylol>-tic 
ferntctit,  because  the  other  digestive  secretions  (gastric  juice, 
pancreatic  jnicc,  uihI  bile)  pcrfiinn  their  fimetions  perfectly.  In 
iMMii-onipUi'ated  cases  of  intestinal  fermentative  djspt-jjsia  no 
signs  of  an>'  organic  intestinal  disease  have  been  found,  even  on 
postmortem  examiiuitton.  There  is  anotlier  explanation,  atkd 
Schmidt  lulmits  its  poctsit^e  correctness;  it  is  that  the  ferment  in 
the  small  inti-stinc  which  breaks  up  the  cellulose  may  be  absent- 
Ix^sch  has  quite  recently  demonstrated  that  the  existem-e  of 
such  a  ferment  must  be  assumed  as  an  indisputable  fact.  It  b  quite 
msy  to  understand  that  when  the  ferment  dues  iiot  dtssi>lvr  the 
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cellulose  coverings  which  eiiclnac  the  starch  granule!*  of  the  potato 
celU,  the  starch  necessarily  miist  remain  undigested.  Lohrisc-h 
hx-i  also  lieen  ah!e  to  dcmimslrate  that  patii^nt^  with  intestinal 
fermentative  dyspepsia  excrete  on  a  test  diet  much  more  cellulose 
than  the  normal  person.  In  confirmation  of  the  view  t!iat  the 
"cellulose  ferment"  is  at  fault,  the  fact  may  be  rited  tliat  wcll- 
dextrinateil  Hour  is  mare  fully  used  up  and  coiusiderably  better 
borne  by  this  class  of  patients  than  are  i>utiitocs  {sec  pa^cc  61). 

Intestinal  fermentative  dyspepsia  is,  no  doubt,  in  many  instaDcc^ 
a  primary  disease,  due  to  disturbance  of  the  functions  of  the  snudl 
intestine,  as  stated;  but  it  may  also  occur  secondarily  to  chronic 
(■atarrh  of  the  small  intestine,  liyperacidity,  achylia,  or  gastrogenic 
diarrhcii- 

Trealmem. — The  treatment  of  these  conditions,  particularly 
of  the  primary  disease,  is  clearly  indicated  by  the  findings  of  fecal 
examinations,  and  consists  chiefly  of  purely  dietary  measures. 
The  diet  should  be  such  as  to  counteract  llic  processes  of  fermen- 
tation; the  details  are  fully  given  on  page  181  (Chapter  VII).  At 
first  a  pure  pn^tcin-fat  diet  should  l»c  uiainluincd.  with  complete 
exclusion  of  carbohydrates,  by  which  at  one  stroke  the  dbcomforts, 
borb<^>rygmi,  Hatnlt-nct:  and  diarrhea  are  removed,  and  the  stools 
'iOinnl lately  become  firm  in  itm^istcnce.  This  having  been  accom- 
plislieil.  well  opened-up  cells  of  carlxth  yd  rates,  infant  flours,  dextrin- 
ated  Hour,  toast,  zwieback  and  crackers  arc  to  be  slowly  added, 
l^ter,  and  very  Rradnally,  farinaceous  products  richer  in  flour 
maj-  Iw  allowed,  and  then  ihc  vegetables.  Potatoes  must  be 
prohibiie^l  for  a  Ion;;  time,  and  also  all  those  s|K-cies  of  ve^lables 
which  citntaiii  hirgc  proixirtions  of  starch,  cellulose  and  sugar, 
as  turnips,  carrots  and  (;e!ery.  When  the  syinjitoms  are  more 
acute  it  may  Ix'  necessary  to  initiate  the  treatment  with  rest  in 
lied  and  the  ai>i>lieation  of  either  moist  or  dry  heat  to  the  aluioraen. 

Irrigation  <if  the  intestine  with  nornial  .talinc  and  antiseptic  solu- 
tions may  be  aceoinplLshcil  by  direct  instillation  into  the  duodenum 
by  means  of  the  duodenal  tulte  (see  Chapter  Hi). 

Pure  oxygen  has  been  used  as  an  intestinal  antiseptic.  Schmidt 
introduces  as  much  as  2  to  4  liters  of  oxygen  through  an  Einhorn 
duodenal  tube  (Fig.  1 1 ).  lie  has  round  it  valuable  in  the  treatment 
of  both  pathologic  putrefoetion  and  fermentation  of  the  intestinal 
contents.  When  the  gas  is  tntroduocd  slowly  it  never  inconven- 
iences the  jMiticnt.  Colic  or  peristaltic  uiucst  does  not  occur.  In 
iifOfi  or  t«-o  hours  after  its  introihiction  odorless  flatus  piissi-s  the 
I,  stiouing  thai  the  oxygen  has  passed  through  the  whole  length 
of  the  large  intestine.  The  inflation  is  given  at  first  twice  daily 
fttiil,  a.s  improvement  ensues,  once  a  day  (see  puge  105). 

In  secondary  Fermentative  dys[>e|}sia  the  fundamental  discuise 
of  the  stomach  or  intestuie  nnist  hie  treated  in  preference  to  ever>-- 
thiiig  else. 
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NERVOUS  DURRHEA. 

As  alrca<l>'  itftte*!,  systoiimtn!  cxainirmtion  into  th«  fimotHtnal 
activity  of  the  intestine  and  the  i-omjxisition  o(  the  feces  Ims  ren- 
dered poeiiuble  a  sharp  aiul  arciirate  ilitTerentiation  Iietween  dlar-^ 
rh«l  oecumiiK  in  tht-  t-ourse  uf  intestitiid  eatarrb,  that  of  gtkstrie 
oripn,  and  that  due  to  fermentative  dwpepsia.  Thfe  meth«)dic 
nrraTi^-mvnt  has  M(«eTitiiilly  nihiced  the  nuinlier  of  diarrheic 
Varieties  whi<'h  were  f<>rnierl.\'  in<'hiile<l  in  the  class  of  nervous 
iliarrhi>u.s.  It  is  now  reroicniztnl  that  a  large  number  of  ca-ses  of 
so-ealled  nervous  diarrhea  an;  due  to  other  etioloKi<'  factors.  Vet 
there  utidouliti^lly  exists  a  rt-al  nervous  dlarrliea  which  runs  its 
cfinrse  without  jxTecptihle  anatomic  lesion  or  functional  derange 
ment  of  the  intestine, 

'IV-o  fornis  of  ncrvoiis  diikirhea  are  now  rooognizwi— a  pwycho- 
gcnic  and  a  reflex  variety,  Mised  forms  combining  both  of  these 
are  also  described.  In  the  first  I'ariety  the  urgency  for  immediate 
defecation  with  diarrhcic  frequency  may  be  induced  by  psychic 
exeitement,  psychic  events,  often  even  bj'  tlje  mere  wntemplaiion 
of  some  possible  e\'ent  that  may  be  either  pleasant  or  disagreeable 
in  character.  The  best  example  of  this  is  the  diarrhea  provoked 
by  fear,  licflex  diarrhea,  on  the  other  hand,  is  induced  by  Uidily 
stimuli.  Many  people  have  an  attack  of  diarrhea  after  partaking 
of  some  special  articles  of  fi»od  or  drink,  or  when  the  food  has  some 
particular  temperature.  In  other  cases,  again,  affections  of  the 
genito-urinary  tract  and  of  other  organs  pU»y  a  rfile.  Certain 
irritations  emanating  from  the  skin  may  lead  to  diarrhea.  The 
characteristic  point  about  nervous  diarrhea  a  tJiat  the  psychic 
(iDMltal)  or  bodily  stimuli  which  evoke  the  diarrhea  arc  always 
quite  distinct  and  do  not  exceed  a  oertuii  ctiologie  limit;  in  healthy 
individuals  such  stimuli  would  not  l>e  productive  o(  diarrhea. 
The  question  therefore  arises:  What  arc  the  special  conditions 
uiKler  w  hich  these  by  no  means  excessive  stimuli  are  liable  to  give 
rise  to  diarrhea?  Like  all  the  other  Narietics  of  diarrhea,  so  with 
the  nervous  diarrheas,  they  are  all  dependent  on  a  hjnpermotility 
of  tJie  inusicle  fibers  of  the  intetstine  and  an  increase  ui  the  secretion 
of  the  intestinal  juices.  Tlie  irritative  effect  is  pix»babiy  due  to 
inaction  of  cells  or  fon-es  in  the  vegetative  nervous  system  which 
normally  inhibit  the  activity  of  the  muscular  and  glandular  elements 
of  the  intestine.  It  is  jKissible  that  stimuli  which  normally  pass 
off  without  producii>g  any  effect  stimulate  both  the  glandular 
and  the  muscular  stntctuxes  of  ttic  intestine  in  cases  of  nervous 
diarrhea.  As.  however,  not  everj'  kiml  of  slimuhi-'  causes  diarrhea 
in  such  patients,  but  only  one  or  several  quite  distinct  stimuli, 
it  foUon-s  that  the  conductility  for  these  specid  stimuli  must  be 
qtiite  speciBcaliy  facilitated,  and  this  is  nmdc  ixissibic  by  meaos 
of  distiiwt  pathologic  paths  nilhin  the  vcgetatiNc  i»er\'ous  sj'stan 
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(see  page  387).     Tliis  is,  liowever,  ronjectiiral,  aa  nntliiiiK  really 
(k-fiiiitf  is  ut  present  known  about  tht'sc  mutters. 

Symptomfl.— Ciinically,  the  course  tnken  by  nenous  diarrhea  is 
.such  that  any  age  of  lire  may  full  under  its  putliolofcic  influence. 
If  nervous  diarrhea  has  occurred  once  only,  induced  by  any  one 
kind  of  mental  or  l)odily  irritiitton,  the  iliscase,  datiiiK  from  that 
moment,  may  become  clironic,  often  demonstrating  its  jtrescnce 
in  a  most  unpleu-'iant  manner.  At  every  recurrence  *>f  the  partieu- 
Inr  slight  irritation,  s\*inptoiu.t  of  variuus  kinds  may  make  their 
appearance,  sut'h  as  abnormal  s«tun<is,  painful  sensations  in  the 
abiltmu-n.  »nd  Midflenly  ii  liquid  fecal  evm-uatioti.  'ITicw  con- 
ditions may  attain  so  af;t;ra\atcd  a  staRc  that  the  patient  finds 
it  impossible,  on  uccount  of  thcni,  to  leave  home.  It  will  be  readily 
seen  how  many  disappointing  situations,  in  regard  to  both  social 
and  business  alTairs,  are  liable  to  be  oo-asinned  thereby.  The 
victims  of  nervous  diarrhea  frequently  become  confirmcil  neiirus- 
theiiics,  A  preexistinR  neurasthenia  of  c:4iiir»e  predisposes  to  the 
develo]mient  of  nervous  diurrbea  (siw  page  418). 

Diagnosis.  —  The  test-diet  stool  in  cases  of  ner\'0U3  diarrhea 
resembles  very  closely  the  recent  content*  of  the  smuil  intestine, 
and  when  freshly  evacuated  docs  not  show«ny  signs  of  jiroriouncitl 
putrefaction  or  fermentation,  neither  does  it  contain  any  mucus. 
MicTOSiwpically,  however,  numerous  food  remnants  may  be  seen 
whicii  have  escapal  digestion  in  consequence  of  the  iiicrea.sed  intes- 
tinal motility.  'ITic  stool  never  contains  connecrtivc  tissue  (Plate 
VI).    (See  page  VM.) 

Apart  from  the  qiuility  of  the  feces,  the  pre\'ious  history  is  of 
great  importance,  frequently  expluning  tlie  kind  of  irritation  and 
the  slijrlit  intensity  of  it,  and  indicating  the  absence  of  organic 
diseuses  of  the  stomach  or  intestine  and  the  existen<?e  of  a  nervous 
temperament. 

TrastBWat. — A  consideration  of  the  foregoing  statement  inakeH 
it  apparent  that  t]ie  treatment  of  diarrhea  of  thb  kind  «ith  astrin- 
IBCtits  b  both  useless  and  wrong.  On  the  other  hand,  the  principal 
endeavor  should  be  to  treat  the  mind  (psychic).  To  begin  with, 
the  patients  must  be  assured  that  thetr  digestive  organs  are  anatom- 
ically normal;  pessimistic  hhmmIs  must  l)e  alleviated,  and  the  atten- 
tion should  be  distractwl  from  the  digestive  apparatus.  To  all 
this  should  be  added  a  thorough  hydrotherapeiitie  treatment, 
with  the  object  of  influencing  the  entire  organism  rather  than  the 
digestive  organs  alone.  The  full  and  half-baths,  ilouche^  and 
frictions  deserve  particular  oinsideraiion.  An  invigorating  general 
treatmeut  should  Ite  instituted.  Simultaneously  ferruginous  and 
arsenical  preparations  should  be  prescribed.  Arsenical  mineral 
waters  should  he  systeinutically  taken.    (Sec  Chapter  XII.) 

.Sojourn  at  cliiiuitic  cure  resorts  of  moderate  altitudes  (2000  to 
300U  feet)  is  to  be  highly  recommended. 
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No  speoiftlizwl  rules  can  Iw  lairl  Aovn  for  the  dietary  trMitmcmT 
In  many  fftsf»  it  i»  quite  useless  to  order  a  carefully  selected  diet. 
Some  cases  do  well  an  a  diet  poor  in  residue  and  noD-irritatiiiR 
ill  ehuruoter.  K:(i>eriiiientation  is  absolutely  ncccssar>'.  When 
the  previous  history  shows  that  »oine  particular  article  of  diet 
induces  diarrhea,  this  should  Ijc  ftVoi<i(ii.  A  luctovoKftahle  diet 
is  often  very  hcrielicial.  A  sudden  total  change  in  the  diet  fre- 
f|uenlly  product-s  surprisinKly  jcintl  ri'sults.  At  other  tunes  a 
constipating  diet  is  bcneficiai  (see  page  172). 

All  tlieae  measures  can  be  followed  uj)  most  satisfactorily  when 
the  patient  is  able  to  R'main  cither  at  a  sanaturiuni  or  in  a  [Nivate 
hospital. 

'riic  treatment  of  the  acute  <liftiTlieie  seizure,  when  the  latter  ia 
vcr>'  violent  and  accompanied  by  much  pwn,  consists  of  rest  in 
l)ed  and  the  applicati(m  of  warmth  to  the  abdomen.  In  such 
coses  it  will  be  found  impossible  to  exclude  opium  entirely  from 
the  list  of  medicines  (see  page  274). 

The  general  systematic  treatment,  as  dc^LTibed  in  Chapter  XIX 
on  Nervous  Dyspepwa,  can  he  applied  here.  In  case  of  eiiter- 
optosLS  the  application  of  a  suitable  bandag:e  will  pve  great  comfort. 
Subcutaneous  injections  of  sea  water  Ln  doses  of  30  to  100  Cc. 
(Sj^iij)  every  other  ilay  have  a  general  tonic  influence  (page  423). 
The  bromids  and  chloral  in  small  doses  may  be  necessary  to  relieve 
nervous  irritability.  The  glycerophosphates  of  sodium  and  ral<n\im, 
with  lecithin,  have  been  used  with  marked  8u<;ces.f.  Menthol  and 
thjTnol  in  small  doses  have  been  recommended.  The  intramuscular 
injection  of  iron,  0.05  dm.  ( I  grain)  of  ferric  citrate  once  a  day,  is 
indicated  in  anemic  patients.  ITus  medication  may  he  combined 
u'ith  the  oral  administration  of  glycerophoHphate  of  sodium  0.1 
Gm.  (2  grains).  Cacodylate  of  sodium  can  be  given  subcutaticously 
once  a  day,  indoses  of  O.O.'J  toO,2  Gm.  (1  tn^Jgrains).    (See  page  5S1.) 

Eppinger  and  von  Noorden  slate  that  many  cases  of  nervous 
diarrhea,  and  especially  the  diarrhea  of  Basedow's  disease,  respond 
quickly  to  the  rectal  administration  of  epinephrin.  After  the 
rectum  is  cleansed  with  an  enema,  20  to  30  drops  of  a  1 :  1000 
solution  of  epincphrin  diluted  with  10  ounces  of  warm  water  are 
uijected  into  the  rectum.  No  unpleasant  subjective  symptoms 
have  been  noted. 


CHAPTER  XjXXIX. 

INTESTINAL  TOXEMIA,  INTESTINAL  STASIS,  ANI>' 
ILEAL  IlEGUUGITATION. 


Ibtestinftl  Tozemift.— Inti'stiiutl  toxemia  is  a  form  of  blood  poison- 
iiiR  iiiiiiui'ii  by  the  absorption  of  toxiius  or  mirroilrRiinisms  fntm  a 
(luiiut^L'il  iiitvstiiiitl  miKOiis  iiiembrnnv.  Any  di'Iny  in  tlic  passajie 
of  the  intestinal  contpnts  through  the  various  Begrapnts  of  the 
itit(!stiTuil  tract  exposes  the  patient  to  the  tlnii^er  nf  intestinal 
toxemia.  The  iiiiiin  fault  is  »]i(;estivt- — some  (iisturbaiiee,  more  or 
less  severe  atid  more  or  leas  pmloiiuetl,  of  the  diK^stive  procewes. 
Uf  course  digestion  is  in  the  main  due  to  enzymes,  but  a  small 
part  of  it  LI  aeeompiishcd  by  bacteria;  certain  parts  of  the  food 
which  resist  the  action  of  enzymes  would  not  be  digested  at  all 
were  it  not  for  the  mieroJirganisms  in  the  intestine.  On  the  other 
luind,  it  should  not  l»e  overlooked  that  the  work  of  the  intestinal 
bacteria  is  as.sociatcd  with  tlic  protluetion  of  to.\ins  against  which 
normally  the  organism  must  protect  itself.  The  decomposition 
products  of  bacterial  activity  are  not  all  toxic,  but  in  large  amount 
they  nmy  ha\e  a  decidedly  toxic  effect.  Should  the  protei'live 
agencies  of  tlie  organism,  such  as  the  neutralizing  effect  of  the  diges- 
tive juices  upon  the  toxins,  the  antitoxic  power  of  the  hepatic 
cells,  the  detoxicatiiig  elTect  of  the  internal  swrctions  (thymiLs, 
thyroid,  adrenals)  and  of  tlie  epithelium,  the  ejtcretion  of  intestinal 
toxins  by  way  of  the  expiratory  air,  the  urine  and  the  feces — should 
these,  for  any  reason,  fail  to  act  or  act  inadequately,  intestinal 
toxemia  would  result.  IJacteria  and  their  toxins  are  believed  to 
pass  tJirough  the  damaged  nuieous  membrane  into  the  wall  of  the 
intestine  and  induce  inflammation,  with  the  formation  of  peri(«lic 
membranes  (sec  page  561),  though  no  conclusi've  proof  has  yet  been 
adduced  to  substantiate  this  view. 

Intestinal  StasU.^Tlie  term  "chronic  intestinal  stasis"  as 
employed  hy  Ijine  indicates  such  abnormal  delay  in  the  pa-'v^age  of 
the  inteslliiiil  ixmtcntit  through  a  portit>n  or  portions  of  the  gastro- 
intestinal tntct  as  to  result  in  the  absorption  into  the  circulation  of 
a  greater  quantity  of  toxic  or  iKii.'uinous  malerial^  than  can  be  dis- 
pG«ed  of  by  the  liver  or  other  protective  organs,  lie  believes  this 
oondition  b  due  to  the  upright  position  of  the  trunk,  which  induces 
a  prolapse  of  the  viscera  (gastjocnteroptosis,  see  page  561 )  and 
amse(|uent  faulty  drainage.  To  r<-sist  this  displacement.  Nature 
reduplicates    certain    peritoneal    tissues,    which    becomes    hrmei 
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aiitl  firmer  umil  distinct  hands  are  formed.  As  a  consequence, 
under  umisiial  or  jjroloiigcd  tension,  kinking  occurs  (see  page  561). 
The  kinks  occur  at  tlie  duodenojejunal  juncture,  the  terminus  of 
the  ileum,  ill  the  cecal  rcgioii,  at  the  hvpntic  Ucxurc,  the  splenic 
flexure,  and  the  colon-sipnoid  junc^ture  (Fig.  89). 

Ileal  ResurgitatiOQ. — Wln-n  tin-  ileocccjil  vulve  is  incompetent, 
tJiere  is  II  ijUL-ktldw  vf  fcial  matter  from  the  cecum  into  the  ileiitn. 
Thi5  condition  cun  be  easily  diagnosed  liy  meuiis  of  tlie  HocDtgcn 
raj'  (see  Plate  XIX.  KIr.  2).  Slueh  has  Iwen  written  in  recent 
years  on  this  condition.  Muu>'  iiDntntl  iKTsons  have  ileal  regurgi- 
tation; it  docs  not  do  them  the  harm  that  some  authors  would  lead 
us  to  expect.  When  the  eoadition  is  pathologic,  tlie  symptoms 
of  intestinal  toxemia  and  intestinal  stasb  are  present.  Riu'gical 
measures  are  not  necvssary;  the  patients  respond  to  the  usual 
treatment  of  chrome  intestinal  stasis  (sec  page  783). 

Etiolo^. — ^Tlie  factors  which  cnntribnte  to  the  development  of 
intestinal  toxemia  are  mimifold.  Even  when  the  condition  of  the 
digestive  juices  is  entirely  normal,  frequent,  large  and  alhimiinous 
meals  may  he  abnormally  decomposi-d .  This  danger  Is  increased 
if  there  are  secretory  and  motor  disturbances  of  the  stomach  or 
intestine,  as  in  achylia,  gastric  dilatation,  pyloric  stenosis,  gastro- 
enteroptosis  with  kinks,  constipation,  catarrh  of  the  small  and 
large  intestines,  dilatation  of  the  colon,  intestinal  stenosis,  chronic 
appendicitis,  and  parasites.  In  these  cases  nutriment  of  normid 
quality  in  normal  quantity  may  work  harm.  A  further  factor  may 
lie  supphed  by  the  weakening  of  the  defenses  of  the  organism, 
through  infectious  diseases,  affections  of  the  intestinal  mucosa, 
hepatic  insufficiency,  anemia,  or  alc<^>h«l  (see  page  668). 

Some  authors  bcUeve  tliat  the  theory  of  a  bacterial  cause  of 
oliroiiic  intestinal  toxemia  Ls  the  most  plausible.  They  assert 
that  the  colon  bacillus  cannot  do  any  harm  unless  there  b  intestinal 
])utrefaction  or  a  denuded  mucous  membrane.  Under  such  con- 
ditions the  colon  bacilli  themselves  become  pathogenic  by  under- 
g«>ing  a  sort  of  mctamoq>hosL=i,  with  the  lilicration  of  toxins,  the 
absorption  of  which  causes  nuuiy  of  the  symptoms  of  elironic 
intestinal  toxemia. 

It  has  rei'ently  been  shown  by  Kendall  that  when  carbohydrates 
are  present  in  the  nutritive  environment  of  most  bueteria,  the 
products  fonneii  are  chiefl.v  those  which  arise  from  the  fermenta- 
tion of  the  earlxihjdrale-s,  When  utilii^able  carbohydrates  are 
not  available,  the  batrteria  must  utilize  the  nitrogenous  constitu- 
ents of  the  medium,  rndci  these  conditions,  nitrogenous  waste 
ppodu<'ts  become  relatively  large  and  are  more  or  less  toxic.  The 
colon  bacillus  gn>\m  in  sugar-free  nitrogenous  media  will  produce 
indol,  ammoiiiii.  hydrogen  sulphide  and  the  broken-tloun  protctn 
products,  while  if  utitizable  sugars  are  added  to  the  media  the  same 
organism  will  not  produce  any  of  the  products  indicative  of  prot«in 
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lircftk-diiwii.  OtIht  iii'MTo<irKani.*ms  will  form  highly  potent 
toxins  w'hfii  they  dcvt-lop  in  i>r*ilcin  mctUn,  but  fonn  innocuous 
rermentntiuii  ]>niduits  when  utilizahle  carbohydrates  arc  addrd 
to  the  cuUurc  medium.  It  therefore  seems  lo^oal  to  limit  the 
jHtKluction  of  these  toxins  by  flooding  the  intestinal  tract  with 
large  quantities  of  .smtaMr  carlmhydrates  to  provide  the  neces- 
sary lion -nitrogenous  pabulum  for  the  organi^ims  in  the  int^^titial 
canal. 

At)  irritation  anywhere  in  the  iutcj^tioal  eanal  will  impede  the 
cimdation  of  blood  at  that  point.  The  neutraUzing  alkalis  are 
thus  Ic^sscncd,  and  tbe  re.'titlt  is  a  dry,  inJlamed  pathologic  area. 
Here  the  abivion)tion  of  toxiuH  occurs  which  b  responabtc  for  so 
many  symptoimt. 

There  seems  now  to  be  little  doubt  that  endemic  goiter  is  due  to 
an  infection.  The  organism-t  reach  the  intestinal  tract  through  the 
infected  soil,  water  and  food,  .\nitual  exi>criincntftti<in  suVistantiates 
this  view.  It  is  also  possible  that  the  patliogenic  agent  may  be 
one  of  the  \'anoU8  organisms  or  toxins  harbored  in  the  tonsiU, 
or  in  diseased  sinuses  or  teeth  (see  page  29(t  and  Plate  XXIll). 

Comae  of  Intestinal  Toxemia.— Even  in  nurmul  digestion  aromatic 
substances  and  ptoniains  are  formeil  in  the  intestine,  owing  to  the 
action  of  the  bacteria  uimn  the  pniteins.  Tlicse  substances  are 
partly  excreted  in  defecation.  If  the  quantity  increases,  conse- 
quent diarrhea  w-ill  liasten  their  expulsion.  The  residue  will  be 
neutralized  by  the  mucosa,  assimilated,  pa,ssed  through  the  liver 
and  taken  up  into  the  circulation,  where  it  will  be  ilefinitely  dccoin- 
)Hised  by  the  action  of  the  internal  secretions.  The  end-prtiducts 
will  then  be  excreted  through  the  skin,  the  lungs,  and  the  kidneys. 
If,  then,  these  products  of  normal  digestion  are  toxic,  the  decom- 
pot^titm  products  of  abnormal  digestive  iirocesses  must  he  so  to  a 
much  greater  extent.  The  most  toxic  prmiucts  are  always  fonncd 
from  the  proteins,  an<I  it  Is  thesi'  above  all  that  cause  intestinal 
toxemia. 

MetehnikofT  points  out  that  the  secretions  of  the  bacteria  differ 
with  different  fiKxI.  If  a  little  fecal  matter  be  plaee<l  in  two  tube*, 
one  of  which  coiititins  chopped  meat  in  water  and  the  other  chopi>ed 
vegetables  in  water,  the  ihiid  in  the  first  tulje  after  two  days  becomes 
extremely  poisonous  (u  rabbits,  while  the  fluid  in  the  >econd  U 
entirely  harmless  to  them.  The  bacterial  products  are  thus  difTer- 
cnt  in  the  two  tubes,  although  the  bacteria  arc  derived  from  an 
identical  source.  Mctchnikolf  reports  his  ow^l  researches  on  the 
bacteria  of  putrefaction  and  their  toxic  jiroducts;  in  particular  the 
aiiai-roljes.  Kacilhis  pntrificus  and  Bacillus  pertringens.  He  ha» 
demonstrated  that  these  ana^nilK's  are  a  source  of  toxemia  against 
which  the  orgatiisni  must  struggle  with  all  the  means  at  its  dis- 
posal. It  Ls  during  the  first  few  days  of  the  development  of  these 
putrefaction  anaerobes  tliat  their  products  arc  most  intensely 
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toxic.  ThLi  ifl  intereBtinjt  in  view  of  the  usscrtioii  so  fti-qiwutly 
mode  tliftt  putrefaction  iii  the  iiitestiiw'  is  only  thf  first  stsRe  of 
a  process  that  oonlitiues  outside  th«  huiiuiii  botty.  Ht-  shows 
furtlicr  the  anahtgy  hetwecii  the  proteolj-tic  florn  in  the  intestine 
ami  putrcfnetiou  iti  general.  whiTe\-cr  encountered,  itnd  statfs 
tliat  this  constitutes  a  new  nrKiimeiit  in  favor  of  the  pathologic 
imimrtaiioi-  of  the  hiieterin  of  putrefaction  in  ttie  hunuin  organi-siii. 

BMt«rtkl  Growth.  Probablj'  the  moat  vahiable  means  of  deter- 
mining the  anioiiiil  i>f  Imetcrial  growth  in  the  intestine  coiisbt.s 
in  directly  wcinhinn  the  harleria  isolated  from  the  feres  by  the 
method  of  PtrnsburjpT.  In  this  nii-thod  the  Ijiicteria  ure  »rpuruted 
friHn  the  other  aolid  ronatitiients  of  the  feces  by  centrifugation. 
From  one-eijihth  to  one-fifth  of  the  total  dry  weight  of  the  feces 
is  mjidc  up  of  bacteria,  and  in  conditions  of  intcAtinal  diseaiie  the 
proportion  may  amount  to  one-third  or  even  more  (sec  pajje  118}. 

In<tiean.^In  tlic  hrcakinR  up  of  protein  hy  the  putrefactive 
process,  ii  mmdier  of  ^uh-it«iicrs  which  have  a  toxic  ami  injurious 
ellect  upon  the  body  are  prochiced,  and  these  are  absorbei!  from  the 
intestine.  They  nil  belong  to  what  is  technically  known  as  "the 
aromatic  series."  The  best  known  of  tlicse  are  skatol,  iiidol,  and 
phenol.  These  aromatic  prinhi<-ts  of  intestinal  putrefaction  ha\'e 
much  to  do  with  the  production  of  pericolic  mend>rHncs,  bunds  and 
adhesions  foimd  in  eases  of  chronic  intestinal  stasis.  They  are 
carried  to  the  liver,  where  they  combine  with  sulphuric  acid. 
and  are  excreted  in  the  urine  as  ethereul  sulphates.  An  excess  of 
ethereal  sulphates  in  the  urine  bi-comes  thus  the  measure  and  gauge 
of  the  degree  of  existing  intestinal  putrefaction.  Indican  in  the 
urine  has  the  same  sigiiificaticc,  'Ilic  indol  is  rapiflly  absorl»ed  from 
the  intestinal  tract  and  earrierl  bj'  the  portal  blood  to  the  liver, 
where  it  enters  into  loose  combination  with  liver  cells;  from  this 
combination  il  is  rejulily  detache<l,  to  bec-ome  united  with  sul- 
phuric acid;  before  liecoming  thus  uidte<l,  however,  it  is  itxidir.e<l 
into  indox^-l  so  that,  when  uniteil,  it  becomes  chcniically  a  potas- 
sium salt  known  as  iiidoxyl  sulphate  of  pfita.ssiuni.  Thb  substance 
is  much  less  toxic  than  indol,  finds  its  way  into  the  blo<xi,  and  is 
promptly  excreted  in  the  urine  as  inilican.  In  early  life  the  pro- 
duction of  indol  in  the  intestine  is  in  general  very  slijtlit;  and  lliere 
are  some  older  persons  also  who,  even  while  siifTerinR  from  dis- 
orders of  digeMion,  do  not  form  indol.  On  the  other  hand,  the 
production  (if  considerable  quantities  of  indol  in  the  large  intestine 
is  a  feature  of  many  cases  of  Intestinal  putrefaction,  and  in  some 
caaes  the  quantity  formed  is  large.  Tliat  indol  may  lie  alisorbed 
in  considerable  amounts  is  shown  by  the  appearante  of  large 
quantities  of  indican  in  the  urine  of  pcrstins  in  whom  the  intestine 
contains  large  amounts  of  Indol   (llcrter). 

We  cannot,  however,  tiepeiid  upon  the  presence  of  indican  alone 
in  the  diaKiiosis  of  intestinal  toxemia.     Indican  in  inerea-seid  quan- 
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titles  is  usualiy  ppcsciit  iii  tlie  iiriiw  in  acute  ami  rhronic  jra^tritis, 
scute  and  chronic  peritonitis,  tj-phoid  fever,  dysentery,  ileus, 
carcinoma,  cholrra,  Addison's  disease,  disease  of  the  central  ner- 
vous s>-stcm,  cmpvcma,  ganftreiic  of  the  lung,  and  all  conditions 
where  prutein  putrefactiitn  is  in  progress.  The  fimlinK  of  indiran 
in  the  uriiic  is  not  of  itself  sufficient  to  establisli  the  iliiignosis.  but 
it  has  some  value  in  euniiection  with  the  other  sigus  uf  intestinal 
toxemia. 

Intestinal  toxeinia  is  possible  without  indlcan  and  with  a  perfectly 
healthy  paficreas,  or  at  least  with  one  so  ju<lgetl  to  Ik;  b,\-  the  com- 
plete diKestiori  of  nuclear  tissue  (see  pajw  12B).  Those  who  believe 
that  there  can  be  no  intestinal  toxemia  without  indican  in  the 
urine  will  overlook  many  cases.  Cholin  forms  the  base  of  the 
lecithins  which  are  abundantly  present  in  various  animal  struc- 
tures, but  is  in  itself  innocuous;  it  can,  however,  by  the  action  of 
bacteria,  be  transformed  into  neurin,  which  is  a  highly  toxic  sub- 
stance, ("adaverin  and  putrescin  are  bases  and  products  of  pro- 
tein decomposition. 

Types  of  Intestinal  Putrefaction.— The  vari»tions  in  the  clinical 
ma  infestations  and  patholi)|;ic  accompaniments  uf  chronic  intcstiual 
putrefaciion  augncst  that  the  ctiologic  conditions  vary  in  different 
patients,  and  Herter  has  suggested  the  thn-e  following  types: 

1.  The  Indolic  T\pe,  marked  by  striking  indicanuria  and  prob- 
ably due  to  mcmljcrs  of  the  Bacillus  coli  group. 

2.  The  Saccharobutj'ric  Type,  whicli  secnis  to  Iw  initiated  chiefly 
by  the  anaerobic  fonns.  In  its  simplest  examples  there  is  very 
little  indol  in  the  gut. 

3.  A  Combined  Tj-pc,  or  cases  combining  the  characteristics  of 
groups  1  and  '1. 

Itidt'lic  Type. — "In  these  cases  the  members  of  the  B.  coli  group 
form  indol  in  considerable  quantities  and  they  probably  invade 
the  small  intestine  in  large  numbers.  The  bacterial  cleavages 
seem  largely  to  replace  normal  trj-ptic  digestion." 

StuThariiliult/ric  Ti/jic. — "In  this  type  the  scat  of  the  putre- 
factive process  is  the  large  intestine  and  lower  ileum.  It  is  due  to 
the  activity  of  the  strictly  anaerobic  butyric-acid-prtxluciiig  bac* 
teria.  jXIthough  nur  study  is  not  jet  exhausted,  it  may  be  con- 
fidently sttitcd  thut  in  many  cases  B.  aerogenes  capsulatus  is  largely 
responsible.  With  this  form  may  be  asso<'iate<i  II.  putrificus  ami 
possibly  sometimes  the  bacillus  of  malignant  ctlcma,  although  often 
these  forms  are  not  found  in  cultures  on  any  of  the  ordinarj-  media. 

"The  abundance  of  putrefactive  nna^rolx-s.  especially  of  B. 
aerogenes  capsulatus.  gives  a  peculiar  character  to  the  intestinal 
contents.  Tiie  iirguni.->uis  attack  carlioliyiiratcs  and  proteins 
vigorously,  and  butyric  acid  is  formed  from  both,  together  at  times 
with  propionic,  caprolc  or  valeric  acid.  These  acids  are  largely 
rvsponsiblv  for  the  odor  of  the  stools.    From  proteins,  besides  these 
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acu)»,  livilri>i:fii,  carlmn  ilioxul  ami  i>erhai>s  iiu-tlinne  are  formc^d, 
'  As  a  ofniscqiii'iLCi'  tlit-  ft-ws  lia^c  a  low  s[Xfiti(:  gravity  and  often  a 
(iKoddlly  light  cdlor.  The  pr«sen«r  of  hyilrogen  leads  to  the 
txteni>j\'i-  reduction  of  bilirubin  and  othvr  pigments.  Tlic  SoluQidt 
teat  with  niert  iiry  bichloriil  gives  »  strong  pink  color."  (Se<?  pnfce 
116.)  "The  nUmla  have  an  ueid  r«-ac'tion,  although  the  acids  are 
neutralized  in  part  hy  nninionia  and  other  hnnfn  formed  in  the 
process  of  putrefaction.  It  is  probable  that  the  ammunitun  buty- 
ntte  acts  as  au  irritant  to  the  gut,  eauiiing  soft  stools  or  diarrhea. 
Indol  is  absent,  or  present  in  small  ainotuits.  Phenol  occa:sioiially 
is  found  in  .slight  ex<;e=*s.  In  the  urine  the  ethereal  snlpliates  at 
times  are  exeeasi\e.  although  the  reason  for  this  is  not  clear.  Mer- 
captan  may  be  present  in  the  feces  as  a  trace;  it  also  is  found  tit 
cultures  hy  means  of  the  isaliu>sulphuric-aeid  test.  It  has  bevn 
noted  that  as  the  patient  improves  the  mercaptsn  becomes  less  or 
disappears,  but  the  explanation  of  this  phenomenon  is  at  prcMiit 
unlaiown." 

Conil/inrd  IndoUe  and  f^accliaTtihttyrie  Type. — "Examples  of 
tliis  t\'pc  of  intestinal  putrefaction  are  common.  There  are  many 
jiutrcf active  anai'rivlx^  in  the  gut.  and  alst>  a  persistent  and  well- 
uiiirki'<i  Icultcnnnria.  which  is  hut  slightly  influenced  hy  diet.  The 
nervous  symptoms  arc  relatively  prominent  and  appear  early: 
emotional  irritability  and  periods  of  mental  depres.sion.  Muscular 
or  mental  activity  soon  induces  marked  fatigue.  Later  the  blood 
disturbances  may  appear.  .Mtliougli  these  patient.s  have  intervals 
of  improvement  that  eonttiiue  for  mouths,  on  tlie  whole  the  general 
teiwleiiey  is  downward.  They  become  less  robii.st  and  recuperate 
leas  promptly  from  every  succccdioK  attack.  Tliey  may  nm  alont; 
for  ten  to  fiftwn  jears  in  a  weak  condition,  with  ixriocLs  of  sU>w 
improvement,  and  fiiutlly  tuny  present  the  picture  of  pernicious 
anemia.  In  <rthers  the  nervous  sjmptonis  increa.'*  an<l  the  patient.'^ 
mjiy  iieetl  trc-atmeiit  in  a  saiiitsrimu  or  in  an  asylum  for  the  xietims 
of  melancholia. 

"TlHrse  various  utairifestatitHts  iu  <]iiTereut  individiuils  may 
represent  merely  a  difl'cring  n'nction  to  the  same  poison.  Whether 
the  nervous  s^-stem  or  the  blood  sliall  bear  tlte  brunt  of  the  attack 
is  detennined  b,\-  the  relative  vulnerability  ol  these  tissues  in  that 
particuUtr  individual.  U  is  iM)ticed  abo  that  under  treatmt^t 
4>ne  group  of  symptoms  may  improve  quite  independently  of  the 
otlwr." 

Sftaptoma.  TIh-  external  appearance  of  the  patient  may  be  the 
first  iiiili(~.)tii>n  of  tlK-  presence  of  intestinal  toxemia.  Tlie  patient 
has  a  sickly  expr»-ssion.  a  pale  j-ellowish  complexion,  and  a  morofle 
dispoMtion;  forehead  and  cheeks  are  pivmatutvly  K-rinkleil  and 
tuiw  bn>«-iiish  spots:  tl>e  tips,  in  comparison  with  the  pale  eom- 
plrxioii.  an>  v-erj  hyperemic  and  swollen.  The  skin  is  dry  and 
scalj-.  the  nails  soft  and  Sssiin-d.  The  lumtwr  glaiKls  are  very 
paitiful  awi  enlarged.     At  niglu  there  is  a  tcnilency  to  perspiration. 
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There  am  aUa  digestive  sjmptonis,  such  as  anorexia,  dislike  nf 
im'iit.aiid  i^FCul  thirst,  Thv  tongue  hu»  u  hruwiiiwh  ouat,  the  ahdo- 
men  is  distended,  and  sometimes  the  liver  is  enlarned,  e)>])ecially  in 
eliildrcn.  Tht-  state  of  tin-  digestive  orguns  diffrrs  in  <lifforcnt 
iiidividnals,  de|X'niliti|f  iijwn  the  (iresenoe  of  ptosis,  catarrhs,  fer- 
men  tilt  ion.  putrefaction,  cuiiNtipatioti.  enteritis  aieml>ranacca,  and 
parasites,  'I'iie  intestinal  flora  also  displays  elinracteristJo  »igns: 
tlirw^  is  a.  decreiisc  of  the  aerobic  and  facultative  anaerobic  bacteria 
and  a  predominance  of  the  striet  anni-rolx-s  (llficilhis  inerteiitericuii 
proteiis,  putrificus,  putridus),  which  mcani  a  flora  of  protein  putre- 
faction. 

Tlic  so-called  gastro-iutesfinal  crises  may  occur,  in  which  the 
aecumulnted  eiiterotoxins  are  sudilenly  excreted;  the^e  cases  are 
chiiriU'teriKiiI  by  salivation,  jx-riodic  vomiting,  and  periodic  diarrhea. 
The  other  organs  likewise  sulTer  from  the  infiin-nce  of  llie  iiito.-stina] 
toxins.  There  may  be  cholangitis,  severe  letcriis,  and  cardiac  mani- 
festations such  u^t  angina,  taehyeanlia.  brntlycartlin.  arrhythmia, 
cardialgiu,  neuroses,  and  lowering  of  the  blood-pressiu*.  The  lungs 
may  be  involved  in  the  form  of  asthma  and  bronchi  lis.  Inflam- 
mation of  the  tonsils  is  of  frequent  ocvurrcnee.  The  nervous  sjt*- 
tem  is  resiMinsible  for  headache,  migrttine,  hy]ierchlorhydrift,  and 
mental  rlerangement.  Anemia,  even  the  {K-rnicious  form,  is  not 
very  uiHitnunon.  Trine  and  feces  show  the  signs  of  increa^-d  pro- 
tein putrefaction  in  the  intestine  (sec  page  121). 

Considcriiig  that  intestinal  toxemia  may.  on  the  one  hand,  he 
the  consequence  of  increased  protein  putrefaction  in  the  intestine, 
■nd  on  the  other  the  cons«iuence  of  insufficiency  of  the  antitoxic 
action  of  the  various  defensive  organs  on  the  normal  derom  posit  ion 
processes,  it  follows  that  the  therapy  must  be  twofold,  with  the 
object  of  decreasing  the  intestinal  protein  putrefaction  to  normal 
or  below,  and  increasing  the  function  of  the  antitoxic  and  excretory 
orgiois. 

Treatment.— llic  inte^itinid  culture  ground  on  which  the  bacteria 
of  pr*iti'in  putrefaction  thri\e  should  be  changed.  This  is  uceom- 
pliibed; 

1.  By  an  antiseptic  diet. 

2.  By  introducing  antagonistic  bacteria  into  the  canal. 

3.  By  antis«-ptic  miHlicntion. 

.tntuirjific  DUl. — In  order  to  change  the  culture  ground  of  the 
noxious  bacteria  in  the  intestine,  it  is  necessary  to  restrict  or  exclude 
among  the  natural  fixHlstu'lTs  those  which  fa\or  the  development 
of  the  jHitrefiictive  bncterin,  and  to  prescribe  an  abundance  of  those 
which  couiileract  putrefacti4in.  The  foods  favoring  putrefaction 
are  those  that  contain  pnitein:  meiit.  fish.  e^gs.  and  the  tlour  of 
lentils,  peas  and  twans.  Meat  especially  increases  intestinal  putre- 
faction: the  less  fresh  the  meat,  the  stronger  the  dctHinijiosition. 
Pish  invite  putrefaction;  egg  albumen  is  less  susceptible,  but  the 
44 
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li-gutncs  given  with  Uic  food  increase  proU-in  putrcfuction  iu  tlic 
intestine. 

The  antiseptic  diet  (see  psge  174)  in  intestinal  toxemia  should 
coniiii^t  of  fnrinaoeoiis  nml  milk  iHslie^.  sinre  milk  (mn*  pn)ce  14^^ 
in  all  forms,  as  well  us  tht-  curlxiliydrutes  (with  the  exception 
of  le{!;ume^),  inhihtfi  piitrefuclion.  Milk  in  an  nnliscpttf  fiKxl, 
ownnK  to  its  high  percentage  of  milk-sugar,  which  lil>erates  lactic 
acid  and  succinic  acid  through  the  action  in  the  small  intestine  of 
the  BaeilUw  coli  communis  and  the  Bacillus  lac-tis  acro^nes.  Tliese 
acids  are  enpahle  of  preventing  the  anacrohi<r  bacteria  of  putre- 
faction ill  the  large  intestine  from  deeompoiiing  the  casein  of  milk 
and  the  protein  of  nitrogenous  foods.  But  pure  milk  alone  is  often 
not  well  tolerated,  aii<l  it  is  therefore  8<hisabk*  to  use  this  article 
of  diet  in  the  form  of  salicylic  milk  (see  page  17fi)  or  n,t  milk  soup 
thiekenwl  with  flour  or  other  material.  The  same  pre<'aiition 
should  l>e  taken  with  skim-milk  (milk  from  which  the  cTeam  has 
been  rcmove<l). 

A  much  greater  effect  on  putrefiietion  is  exertefl  hy  the  various 
products  of  sour  milk.     The  following  may  Ik-  mentioned: 

ll'hei/  (the  clear,  tran.>iparent  liquiil  residue  expresneil  from  milk 

cunl  eoagulutixl  with  rennet  or  pepsin)  is  mueh  use<)  as  a  h.vgtenie 

heverage  and  a  dietetic  remedy.     Indeed,  special  estahlishments 

have  been  erected  for  "whey  cures"  in  Itatlcit-Iiiuleii,  Crcutznach, 

Levico,  Meran,  and   WVi^bnden.     In  the  beginning  of  the  treat- 

jpent  whey  is  sometimes  difficult  to  digest,  hut  the  intestine  soon 

becomes  atcustome-d  to  it.     It  may  first  l)e  taken  mixed  with  min- 

^al  water,   but  later  undiluted,  gradually   increasing  the  daily 

quantity.     It  should  preferably  be  taken  on  an  (rmpty  stomach. 

Whey  ean  also  Iw  used  to  advantage  in  the  preparation  of  sntips 

(see  page  MH). 

Biittrrniiljc,  owing  tu  its  snndl  protein  and  fat  content  and  its 
high  percentage  of  milk-sugar  and  lactic  aeid,  b  well  suited  to  the 
treatment  of  inlestinul  toxemiii. 

.S'owr  milk  in  mueh  better  tolerated  than  fresh  milk,  hecauj»e  it 
dues  not  coaguliite  in  the  stomach  and  thus  interfere  with  digestion. 
It  slightly  stimulates  peri.'italsis  and  iliuresis.  Fresh  cheeae,  maile 
from  either  milk  or  cn-nm,  is  reconnnendwl.  Kuimiiss  and  kefir 
(see  page  UM)  are  prorlurta  of  the  ah^holir  fermentiition  of  milk 
and  are  heiiefiniil. 

Aside  from  milk,  carbokydrnteit  are  recognized  as  the  best  antt- 
septic  foudstulTs.  Aniung  those  the  best  results  an-  obtained  with 
the  various  kinds  of  flour  and  the  baked  foorls  made  from  them, 
bcrausc,  owing  u>  their  tardy  absorption,  they  reach  tlic  lower 
parts  of  the  int&stlne,  where  they  gradually  lilierate  their  antiseptic 
lac*tie  and  succinic  acids.  I'or  this  n-a.'ton  it  is  wise  to  ingest  with 
e^'ery  protein  meal  a  large  <i\iaiitit>'  of  farinaceous  food. 
In  intestinal  toxemia  protein  foodstuffs  should  be  rcstriett'd  or 
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pxcluile*!.  The  best  article  among  them  is  cppi.  As 
to  fats,  fresli  fat  whiiii  coiiii-s  with  tin-  incut  shtnilfl  he  iivnid^Yl, 
while  fresh  Gutter  is  allowed.  Farinaceous  food  ami  milk  products 
arc  lit  be  given  in  lar|?*  qtiiiiititics.  Ttmrou^h  iiuiHlii-utinii  is,  of 
eoiirse,  absolutely  nec'essarj".  No  beverages  should  be  taken  witJi 
the  meals,  it  is  ailvisid>lc  to  iirnuige  the  diiily  nieuls  so  that  food 
and  drink  are  tjiken  alternately  and  not  .simultaneously.     After 

'every  meal  &i\  hour'H  rtst  should  l>e  tjikeii  in  the  dor^l  or  right 

'  deeubital  jiosition.  without  slccpinR. 

Ill  rrgurd  t<>  proteins  in  piirtiniliir,  citre  should  be  tuken  tonvoid 
those  thflt  constitute  culture  grounds  for  the  protein  bacteria. 
These  are:  bouillon,  fatty  soups,  roust  meat  (trHv_\-.  meat  jelly, 
meat  extract,  tainted  meat,  and  any  meat  which  is  easily  decom- 
posable (vetiison.  raw  me4it,  and  especially  fish).  In  serious  ciLses 
of  intestinal  toxemia  meats  should  i>c  absolutely  forbidden,  while 
I  in  all  cases  those  that  contain  much  purin  should  be  considerably 
restricted.    The  same  is  true  of  the  legumes. 

In  regard  to  farinaceous  focKl:  raw  or  cooked  fruit  aiul  vege- 
tables may  he  taken  if  carefully  masticated,  provided  there  i.*  no 
enteritis;  while  in  the  prt-sence  of  considerable  intestinal  irritation 

((enteritis,  spastic  constipation)  these  coarser  articles  of  diet  should 
be  entirelj'  forbidden.  The  antitteptic  effect  of  whortleberries  is 
entitled  to  special  mention. 
Antagonitlir  Bacteria. — Tlie  bacteria  causing  intestinal  putpe- 
fuetion  tan  be  attacked  not  only  by  dietarj'  measures,  but  iilso  ui 
a  direct  way  by  introducing  antagonistic  bacteria  into  the  intestine. 
For  this  pur|)ose  the  lactic-acid-forming  bacteria  or  the  oriental 
Bulgarian  bac^illus  are  available.  The  proteolytic  bacteria  may 
produce  their  harmful  effects  in  either  the  small  or  the  large  intes- 
tine; in  the  fi>r[ii(r  case  the  intruiluction  of  the  common  lactic 
I  acid  bacteria  may  reasonably  be  exi)ected  to  be  of  benefit,  since 
they  tend  tu  lucuti/^  tliemsi-lvcs  in  the  small  intestine.  If,  bow- 
ever,  the  proteoljijc  process  originates  in  the  large  intestine,  the 
Bulgarian  lactic  acid  bacilli  an-  indicated, 
While  the  prlninry  object  of  introducing  lactic  acid  bacilli  is  to 
inhibit  the  objectionable  activity  of  proteolyiic  organisms,  it  is 
possible  that,  in  addition  to  the  formation  of  lactic  acid,  other 
products  associated  with  their  development  may  Iw  fonned  which 

I  also  act  beneficially. 
T)ie  bc^t  studied  and  the  liest  known  of  oriental  curdled  tnilks 
b  the  Bulgarian  yoghurt  (see  page  im).  This  yoghurt  is  used 
as  a  food  in  Turkey  in  Kurope  and  Asia  Minor,  in  (Jreece  and 
Montenegro,  in  Servia.  lloumania,  and  Bulgaria.  The  yoghurt 
is  prepared  with  a  certain  ferment  adied  inayii.  winch  |H)ssesscs 
special  propertic's,  This  maya  has  \xi-n  transmitted  and  pr(^ 
served  from  time  immemorial  by  successive  cultures.  Each  day 
like  fresh  milk  is  inoculated  with  part  of  the  preceding  day's 
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yofcluirt,  thus  jH^rprl tinting  the  pun-  culturt-.  Yoghurt  is  milk 
corn;iMitrati-(l  to  lialf  its  nrifjinal  tiuantity.  the  r(>m[i<iiut)ciii  of 
whicli,  atTordiiiK  to  Oluf  Juiisoti,  is:  i 

Cawin  >     .     .  7. 10  per  onri.  J 

Fata    ...  7.30  per  ooDt.  I 

—^         ].ArtaMi 6.30t<>9.4  peraent.  J 

■  LaclicacLd OSOpmioal.  I 

V         Alcohol S02  per  conl. 

Yoghurt  i»  siii'l  tu  tiave  a  good  t^iJevi  in  iiitcstitinl  toxeiniii.  It 
(iocs  not  art  well  in  that  fonn  nf  the  affoctioii  which  is  aKutriatml 
with  fDteritiH  inemhruimcea.  hut  in  ciitarrli  of  thv  small  iiiti'stiiic 
it  rcti<Icrs  very  k»<«1  ;*er\-icc.  It  should  he  taken  either  with  the 
intcrmciliatr  mcnh  ( HI  a.m.  ant)  4  P.M.).  or  with  the  prindpid  mntls 
with  f!iriiia<f()Hs  dishes,  riw.  puddiiiR,  or  as  a  dessert.  Yoghurt 
may  In-  taken  fur  months  without  injury.  Tho  effvcl  of  the  pure 
maya  fenncnts  and  laflohacilli  seems  to  Iw  weaker, 

Bacilluis  a('i(loi)hili»  is  a  iinn-mutiU-.  uon-pnthngenic  barillus' 
found  in  the  feees  of  breast-fed  children  and  in  human  milk.  This 
uTfcani-Mii  is  svniMgly  antiputn-faitive  and  is  .suilnl)U-  for  intestinal 
cutuuization.  [t  has  Ikh-u  iniplantt-d  within  the  intestinal  tract 
instead  of  tiu-  Uneillus  huifcaricus.  BiirilUis  acidophilus  has  ii 
Itrcater  therapeutic  vahic  iH-cause  it  is  a  nnrmal  Inhabitant  uf  the 
hirgc  intestine  unci  then'fore  mnltipiien  with  greater  rapidity. 

Tlic  addition  of  lactose  and  liextrin  to  a  protcin-fnv  diet  cjtusi-s 
a  nuirkcd  development  uf  tht^  Baeillus  ucidLipliihis  in  the  intestine. 

The  putrefactive  bacteria  ran  also  be  attacked  by  the  iiitro- 
duetiuti  of  various  kinds  of  yeast  into  the  intestine.  To  tJiis  end 
beer  vim  t  ^iml  wine  yeast  are  ntiliwd.  Beer  yeast  is  In-st  acimin- 
istcrctl  ir,  inoutli  with  any  kind  of  liquid,  such  as  sweetenol  water, 
nlkaline  mineral  water,  or  beer.  Children  are  given  one-half  tea- 
spoonful  two  or  three  timra  a  dny,  befure  meals:  adults  one  t«i- 
spoonFul  three  times  daily  The  antiseptic  effect  of  laer  yeast  is 
only  transitiiry,  and  so  is  that  uf  wine  yen-st.  The  diise  nf  the  latter 
for  adults  is  one  tahlesiwonful  four  to  sis  times  daily,  mixed  with 
water  and  a  hulf-lump  of  sugar.  Tiie  introducrtion  of  a  pure  culture 
of  yea.st  in  sufficient  quantities  causes  a  rapid  diminution  of  intes- 
tinal putrefaetioii,  hut  this  etfect  is  transitory. 

Atitiirrptir  Mttiiration.  -The  putri-factive  bacteria  of  the  intes- 
tine may  further  Iw  attacked  by  antiseptic  medication.  There 
is  no  antiseptic  .stmug  enough,  in  doses  which  would  be  safe,  to 
destroy  the  vinbility  of  the  baeteriii  in  n  quantity  of  fluid  equal  to 
that  contained  in  the  bowel.  For  such  an  effect  Horatio  (",  WimmI 
states  that  it  would  require  about  'M\  Gm.  (1  ounce)  of  phenol  or 
0.3  (im.  ih  grains)  uf  corrosive  sublimate.  On  the  other  hand,  it 
is  thcoreticMJly  pn»il>le  to  bring  an  antiseptic  influence  t»>  bear 
in  the  intestine — that  is,  to  nstraiu  the  development  of  bacteria. 
Fur  this  purixts*-.  in  u  quantity  of  culture  meiiium  equal  to  the  eon- 
tents  uf  the  intestine,  it  would  require:   phenol,  12  Gm.  (3  drains); 
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[^^mOt«,  2  Cc.  (;iO  minims);  formaHehydc  solution.  0.6  Cc.  (10 
^miis);  or  bctaimplittiol.  about  2  (im.  (30  ^^niin.'^).  These  figures 
do  not  tiike  into  eonsiiieration  the  possibility  of  absorption.  A 
cTitical  examination  of  the  fxpi-riiiifntal  (liitii  as  to  the  effect  of 
chi-micnl  iigents  on  the  intestinal  flora  imiicatcs  that  it  is  possible 
to  reduw  tlic  nnniU-r  of  l)aeteriu  in  the  l>f)wel  by  means  of  anti- 
septic Bjfenls.  Tlie  e\i<lcnre  shows  that  file  most  rdiitble  oflieinl 
drug  is  betanaphthol.  It  pa^es  throu^ch  the  ictomach  undeeomposcd 
ami  fonns  free  naphthol  in  the  intestine,  without  irritation.  Beta- 
naphthol  may  be  given  in  Inrgc  quantities  ami,  as  it  U  slowly 
abftirrlied.  its  antiseptic  action  lasts  for  a  lonp  time.     It  may  I»e 

g'vcn  in  doses  of  0.3  to  0.6  Gm.  (5  to  10  grains)  four  times  daily 
ee  page  279). 

Kxperimenlal  researches  upon  the  influence  of  liexamethylen- 
»min  upon  intestinal  decomposition  clearly  show  that  the  indieati 
in  the  urine  examined  deerea-se^  with  the  daily  ailininistnitinn  of 
hexamethylenamin  and  finally  disappears  altogether,  Hexamethyl- 
«immin  administered  in  daily  do»er«  of  2  Gm.  (30  grains)  to  a  healthy 
individual,  living  on  a  mixed  diet,  inhibits  ordinary  bacterial  intes- 
tinal putrefaction. 

According  to  Comlic,  the  principal  intestinal  antiseptics  arr: 
hydnK'hlorie  uctd;  menthol,  2  Um.  (30  grains)  u  day;  bismuth 
salicylate.  11.6  (Jm.  (lU  grains)  three  times  a  day;  and  ichthyoi. 
The  last  iiamwl  mnedj'.  in  the  opinioti  of  Itodari.  is  not  sufficiently 
appreciated  as  an  intestinal  anli.septie.  It  is  necessary  to  prescribe 
it  in  large  doses.  Ichthyoi  should  be  given  in  capsules,  each  con- 
taining 0.1  (im.  (2  gniins).  RtNliiri  gives  two  such  eai>sules  every 
two  Iiour^.  This  may  proilucc  slight  stomach  s>-mptoms  and 
eructations. 

Chloramine-T  in  doses  of  0.02  to  0,04  Gm.  (J  to  |  grain)  three 
times  dailj'  will  frequently  give  goo<i  results.  It  ts  non-toxic,  is 
well  Iwrne  in  the  intestine,  and  upon  slow  decomposition  in  the  ali- 
mentary tract  elTectUHlly  overcomes  the  infe^-tious  wndition  and 
deodorizes  foul  stool.'t. 

Calomel,  rcsnrcinol  and  salicylic  acid  nniy  also  be  mentioned  in 
this  connection. 

Sulphur  subliniatum  i.^  an  anlixeptic  that  can  be  easily  used  In 
intestinal  putrefaction.  Sunuiuirizing  the  advantages  of  sulphur 
as  an  intestinal  antLteptic,  Wild  says;  "It  is  almost  tastvlc?^  and 
is  easily  udministeaxl;  it  is  insoluble  in  the  stomach,  and  the  greater 
part  of  it  pa.>wes  along  the  whole  length  of  the  alimentary  canal; 
it  does  not  interfere  with  the  action  of  any  of  the  digestive  .secre- 
tions; it  forms  active  antise|)tic  sultstanccs  in  the  intestine  when 
their  contents  In-come  neutral  or  alkaline-  some  of  these  sul>- 
Btances  are  ga.seous  and  penetrate  to  uU  parts  of  the  intestine;  it  is 
NUfHeieiitly  non-poisonous  to  he  given  in  effective  drwcs;  it  luis 
valuable  laxative  |)n>|)erties  which  promote  an  early  evacuation 
(if  the  intestinal  contents;  and  it  is  cheap." 
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I'liIrefiKliw  ImrU-riii  i-uu  fiirtlicr  be  iiiifiivonihty  iiifliiencrd  hy 
tlif  administration  uf  purRatKi-s  (si-c  piiRi'  2S2)  and  by  ttiti-stiiia] 
irrigntions  (sec  page  220).  Tbe  principtil  laxotives  available  »re 
caslur  oil,  ralomel,  and  the  salines.  Intestinal  irrigation  is  indi- 
ented  in  stn.>iN  wilh  intcstiniil  tiiseiiiiu.  Irrigations  wiUi  l-per- 
ceiit.  ichtliyol  an-  effit-aeious.  Kleiner "s  oil  enemata  (sec  page  221^) 
h«ve  ^ivett  me  belter  results  tliun  any  utlier  methixl  of  tJ«itment. 
In  the  Btimtilatiuii  uf  the  antitoxic  organs  tlic  most  important 
point  is  to  keep  tlie  kidneys  acting  Ireely,  in  order  to  hii-sten  eliini- 
iiatioii.  This  is  best  effected  by  thiodenal  lavage  aud  by  iJie 
intrndiietioii  of  ]tliy:sii)lugie  salt  sulutitm  by  vein  or  rectum. 

Treating  the  Conntipafmi.  ]Many  cases  ot  <'hronic  iiitestiiml 
stasia  and  toxemia  recover  when  the  accompativing  constipation  i» 
properly  treated.  It  is  of  the  utmost  importaitee  to  decide  whether 
the  eon»ti|mtion  is  of  the  atonic  or  tJie  spivstic  ty\>e.  The  differ- 
entiation is  not  always  easy.  I'atienls  suffering  from  spastic  con- 
stipation are  vH(totonie.  This  can  be  easily  reeognlKcd  by  the 
positive  ociilocanliae  reffex,  hj-  Hering's  phenomenon,  and  by  the 
piloearpiii  test  (sec  page  :i!Kt).  Spastic  constipation  is  due  to 
eonstricliori  or  spai^n  of  a  few  isolated  loops  of  the  intestine,  read- 
ily demonstrable  by  tlic  Itocritgen  ray.  'I'he  fluoriiseojie  will  also 
show  the  relaxing  effect  of  a  hjpodcrmic  of  atropin  upon  the  spasm. 
The  eaterosjmsm  may  Ik-  painful  or  not;  in  the  former  case  it  is  due 
to  neuropathic  conditions  ussoeiated  with  disease  of  the  abdominal 
viscera  or  pelvic  organs.     (Phite  XX,  Fig.  2.) 

The  aim  of  the  treatment  of  the  atonic  variety  of  constipation 
must  be  to  so  improve  the  muscular  comlition  by  dietetic  measures 
as  to  finully  attain  regularity  of  d<-fec«tion  with  u  nonnal  supply 
of  fowl.  The  diet  should  be  large  and  bulky,  rich  in  insoluble 
residue,  including  usually  an  increiuK-tl  amount  of  carbohydrate, 
and  more  particularly  of  foods  rich  in  cellulose.  'Hiese  foods 
increase  peristalsis  by  stinitdathig  the  inusi'ulur  coat  of  the  intestine 
(see  laxative  Diet,  page  182). 

In  the  tn-alment  of  the  spastic  variety  of  consti|>ation,  hulky 
foods  are  nvoided,  and  a  variety  of  fruits  should  he  gi\-cn  because 
of  their  chemical  coiustitulion.  They  stimulate  peristalsis,  partly 
because  of  their  fruit  acids,  and  partly  because  they  contain  sugar, 
which  tends  to  increase  the  fcrmeiilative  protvsws  in  the  intestine. 
Kaaily  nudtcd  fats,  as  well  «s  butter,  oil  and  cream,  not  only  have 
a  mechanical  effect,  but  also  act  chemically,  stimuhiiing  |)eristalsis 
by  means  of  the  great  aniouiit  of  fatty  acids  they  develop.  (Sec 
t'liajiter  XXXVl!  on  Chronic  Constipation.) 

Petroleum  jelly  will  hibrieute  the  whole  ga.stro- intestinal  tract, 
thus  facilitating  the  passage  of  the  contents.  The  lubrication  ol 
the  ch>-me  in  the  Intestine  assists  in  its  timely  removal  in  eases  of 
intestinal  stasis.  After  the  due  administration  of  this  jelly  the 
feces  are  s()ftened  and  under  the  microscope  are  found  to  contain 
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minute  oil  globules.  lVtri>I<-iim  jelly  of  the  bc»t  quiility  s»-ii)s 
to  act  qiiit«  a*  well  m  the  Hussian  mmerftl  oil  (sec  page  oS2):  it 
is  heavier  utid  then-fore  mixrs  more  thoroughly  with  tlie  feces;  at 
the  same  time  its  viscosity  prevents  it  from  passing  tJirough  the 
lK)wel  too  mpitlly.  The  jell,v.  when  pure,  is  not  absorlwj  from  the 
alimentary-  tract,  and  even  in  large  ilosos  has  no  poisonous  effect. 
It  is  useful  not  only  its  ii  Uihrieftiit.  hut  iil»o  »»  a  means  of  healing 
Btiperficial  lesions  of  the  mucous  membrane  (sec  page  liaO). 

iMcage. — In  eases  of  intet^tiriul  stasis  assoeiateii  with  an  obstruc- 
tion, such  as  kinks,  hands,  membranes  and  adhesions.  I  have  found 
that  diimlenni  htviipt-  Isi-*-  page  105)  clears  out  the  whole  of  the 
intestine  ftlmvc  the  obstnictioa  and  (lives  the  bowel  an  opportunity 
to  reeover  tonicity  sufhcienl  to  effectually  overt-ome  the  stasis.  If 
there  happen  to  be  adhesions,  (-ompcnsation  takes  place  in  some 
way  or  other,  and  ri'eovery  is  the  result.  The  kJTik  may  remain 
the  same,  but  ihc  patient  recovers  his  health,  which  after  all  is 
the  practical  object  of  any  treatment  in  any  condition.  As  Uing 
as  normal  motility  is  not  interfered  with,  there  is  absolutely  no 
irulication  for  surgieul  intervcnliiin.  LR%'age  restores  nonnal 
physiology,  and  if  it  is  true  that  the  duoflenum  excretes  a  poison 
which  is  resp()n>iMe  for  n  great  deal  of  the  toxemia  from  which 
patients  suffer,  then  dutMlenal  lavage  is  the  remedy  to  remove  the 
poison.  1  am  eouvinceil,  from  the  results  obtained  hi  the  majority 
of  ea.ses  of  intestinal  stasis,  that  duodenal  lavage  will  do  all  that 
surgeri,-  can  do.  un<l  do  it  better,  since  it  dot-s  not  entail  a  train  of 
possible  deformities  and  their  i-on sequences. 

Any  of  the  many  duodeind  tubes  can  be  employed  {see  page  99). 
With  a  little  practice  the  tube  can  be  easily  manipulated  to  ensure 
its  arrival  at  the  pjlorus,  whence  it  is  carried  by  peristalsis  into 
the  duotlenum,  with  the  patient  lying  on  his  right  side.  The 
pylorus  should  be  putidous,  and  it  is  necessary  thea'tore  to  luwK-r- 
take  the  proceedings  on  an  empty  stomach.  By  any  of  several 
well-kiiown  tests  (sec  page  100)  wc  can  ascertain  whetlier  the  end 
of  the  tnl)e  has  arrived  in  the  duodenum;  and  as  soon  as  it  has. 
lavage  may  lie  begun.' 

For  the  treatment  of  intestinal  stasis  in  general,  the  best  solution 
ia  ^0  Gm.  of  magnesium  sulphate  and  30  (>m.  of  su<lium  sulphate 
in  a  liter  of  water.  The  lavage  is  gi\'en  daily  for  ten  days,  as  a 
first  series  of  applications;  then  on  alteniatc  days  for  another 
ten  days;  anil  the  third  series  follows  at  intervals  of  three  days, 
the  number  of  treatments  given  in  this  last  series  being  only  three 
or  four.  Although  hy  this  time  success  Is  fairly  certuin.  I  have 
made  it  a  practice  to  eontiimc  with  one  lavage  a  week  luitil  recov- 
ery is  fully  estahiisheil.  Tlier^'  are  no  unpleasant  by-eifeets,  and 
patients  will  tolerale  the  Ircuttiient  for  any  length  of  time  without 
discomfort  (seepage  IIKiJ, 

>  (-'Imrlra  I>.  Aiirim.  'I'rcnloicDl  of  latMUiuJ  6U*iii  by  DuoiWnftI  Iav»|*,  Mtdiotl 
Rvourii.  Ausuii  17.  \t>H, 
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Mfchanieal  Trratmrvt— The  meclianical  tirstouMit  oonKiRts  prin- 
cipally in  the  use  of  an  alHloniinal  hHTHlnne  wliicif  will  fiirni.sh  a 
siiitjibto  stipiK>rt  U>  the  ifluxttl  iilKliiininiti  wiiU.  This  trvntuit-rit 
acts  iK'nvficially  by  ameliorating  the  K.MiipttdnH  due  to  tension  or 
stretching  of  thv  mcsciitiTics.  For  details  m  to  npplicuttoii  sec 
page  574. 

Surgiail  7'rc«/wvnif,— SurjWT.v  is  tiow  fn-qucntly  tmploj«l  for 
the  eure  of  intestinii!  toxemia  ass<iriate<l  with  chronie  intestinal 
stasia.  A  Koi'iitgen-ray  oxuiiiination  (sit  Chapter  V)  with  the 
hiHntutli  mixture  may  show  a  displaeed  atomaeh,  a  proUpsirtl  colon, 
kinking  of  the  hepatic  ur  splenic  flexure,  spasms  of  ilifTen-nt  ItMips 
of  the  intestine,  nr  the  presence  of  hands,  metnbraiu»  and  adhi-sions; 
but  such  coiiilitions  do  not  imply  that  siirniery  i*  inevituhly  nece*> 
sar)\  So  long  as  motility  is  not  interfered  with,  there  is  no  al»o- 
hite  indication  for  surgical  intervenlion.  A  transverse  colon  can 
be  flisplaced  an>'«here  from  its  normal  position  <lown  to  the  H\in- 
)>h>'!<is  without  interfering  with  m<itilit.\.  Tlic  einemntogrnph 
shows  that  such  a  displaced  intestine  can  empty  itself  projx^rly 
even  if  the  angulations  at  the  distal  ileum  and  the  hepatic  and  splenic 
flexures  show  absolute  kinks.  It  has  been  jmived  that  stasis  is  not 
due  to  an  aliiiomial  jKisition  of  the  intestine  (kink,  ptosis,  or  rettun- 
daiit  rolon)  so  long  as  there  is  no  actual  meihanical  olkstruetion. 

Recent  experimental  work  hy  Keith'  explains  the  uu-chantsm  of 
intestinal  movements,  and  seems  to  iiciount  for  the  production  of 
intestinal  stasis  upon  a  physioh>gie  basin.  In  his  histologic  studies 
he  diseoven-d  a  nodal  tissue  (see  pngt-  m)  iiiterm«iliate  betwieen 
nerve  and  muscle  and  interposed  between  Anerbac'h's  mjcnteric 
plexus  and  the  smo«)th  muscle  of  the  intestinal  wall.  This  inter- 
mediate tissue  posse.sse8  two  distinct  functions:  one,  the  initiation 
and  regulation  of  the  muscular  contnictions  in  the  segment  of  the 
intestine  which  it  controls;  the  other,  the  power  of  i-onducting 
impulses  which  lejid  to  the  forward  propubion  of  the  intestinal 
contents.  Not  only  do  the  demonstrable  physiologic  functions 
of  these  "  nodes"  explain  the  nonnni  movements  of  the  intestine, 
but  it  is  obvious  that  a  penersion  of  the  function  of  any  one  of 
them  is  capable  of  giving  rise  to  an  inhihilion  of  ihe  forwar«l  progress 
of  the  intestinal  contents,  with  resulting  intestinal  stasis.  In  tlie 
establislmieot  of  this  as  the  physiologic  explanation  of  the  mechan- 
ism of  the  production  of  intestinal  stasis,  Keith  was  able  to  demon- 
strate the  presence  of  ilefinite  tibrotic  iind  ilegi'iierative  changes 
in  this  nodal  tissue  in  segments  of  the  intestine  extirpated  for  the 
relief  of  chronic  intestinal  stasis.  From  these  investigations  he 
concludes  tliat  it  is  improbable  that  mechanical  conditions  or 
derangements  of  sphinctcric  action  underiie  the  prrxluction  of 
iiite^tiiitd  sla.-'is,  hut  rather  that  the  true  cause  is  the  priKluctinn 

■  A  N*w  TfacoT>'  d'  ')<*  ('aimtion  at  KntMeatana.  Tho  Iaiwvi.  Aueuit  91, 
191 S.  p.  ST5. 
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of  some  "block"  or  disorder  in  the  nodal  and  conducting  system 
of  the  intestine  analogous  to  the  heart  block  and  similar  disturbances 
of  cardiac  function.  He  does  not  accept  Lane's  "drag,  band  and 
kink"  theory  {see  page  561). 

By  short-circuiting  the  ileal  contents  directly  into  the  sigmoid, 
or  by  the  extirpation  of  the  colon.  Lane  has  succeetled  in  curing 
coincident  pyorrhea  alveolaris,  tuberculosis,  arthritis  deformans, 
nephritis,  cystitis,  pyelitis,  endometritis,  salpingitis,  exophthalmic 
goiter,  skin  disease,  colitis,  endocarditis,  epilepsy,  neurasthenia, 
and  a  host  of  other  diseases.  An  operation  like  that  of  colectomy 
is  an  extensive  and  dangerous  one,  and  seems  hardly  justifiable  in 
the  treatment  of  such  chronic  joint  diseases  as  arthritis  deformans 
or  the  arthritis  of  tuberculosis.  It  is  surprising  and  a  bit  confusing 
to  hear  the  cure  of  so  many  varied  and  unrelated  diseases  attributed 
to  one  remedial  operation.  The  connection  which  is  asserted 
between  chronic  intestinal  stasis  associated  with  intestinal  toxemia 
and  the  many  forms  of  ill-health  which  the  short-circuiting  opera- 
tion is  said  to  cure,  is  not  convincing.  In  view  of  the  radical 
treatment  urged  by  the  followers  of  Lane,  and  the  confidence  placed 
in  its  not  yet  entirely  tested  results,  internists  will  do  well  to  culti- 
vate a  sane  conservatism.  We  are  not  warranted  in  encouraging 
surgeons  to  hazard  the  operation  nf  short-circuiting  and  colectomj' 
unless  we  have  a  definite  organic  intestinal  obstruction  to  deal  with 
(see  page  668). 


CHAPTER  XL. 
FLATULENCE,  METEORISM,  AND  TYMPANITES. 

Distention  of  the  stomach  or  intestine  with  air  or  gas  is  kDOi^r^.^ii 
as  flatulence.  When  the  gas  accumulates  to  such  an  extent  in  t^*-  tb 
intestine  as  to  cause  acute  symptoms,  we  call  it  meteorism.  A 

chronic  condition  of  gas  accumulation  in  the  intestinal  canal  we  cn^  ctl! 
tj-mpanites.  Normally  the  intestine  always  contains  a  cert«^*-tai 
amount  of  gas.  A  part  of  this  gas  is  atmospheric  air  which  W  ha: 
been  swallowed  with  the  saliva  or  taken  with  the  food.  In  t*-  thi 
way  a  great  deal  of  oxygen  and  nitrogen  b  introduced  into  .  ttn 

stomach  and  intestine.  Oxygen  is  quickly  absorbed  and  is  thereftr?^«iefoP 
never  found  in  the  lower  intestine. 

Orifin  of  Oases. — The  intestinal  gaaes  consist  for  the  most  ip  pari 
of  hydrogen,  nitrogen,  carbon  dioxid,  methane,  ammonia,  sulp^-^pdu. 
retted  hydrogen,  with  very  small  quantities  of  volatile  fatty  a<»_aBc)(is. 
The  nitrogen  is  derived  from  atmospheric  air  introduced  Avm_mMrvi^ 
the  act  of  deglutition.  The  other  gases  are  generated  by  th^^»-  e  de- 
composition of  the  ingested  food  through  the  action  of  the  intes~^^=stiiuJ 
bacteria.  A  small  percentage  of  all  articles  of  food  (protein.^.  ^,  ht, 
carbohydrate,  cellulose)  is  broken  up  by  bacterial  activity.  Car- 

bon dioxid  is  deri\'ed  from  the  fermentation  of  the  carbohyda^Erates, 
a  process  which  fields  also  laerie  acid  and  alcohol;  a  small  pcHCZ^rtwi] 
is  due  to  the  fermentation  of  cellulose,  which  splits  up  into  CF^^ahaa 
dioxid,  methane,  hy<lrogen,  acetic  and  butyric  adds.    The  dc — tom- 
position  of  protein  produces  carbon  dioxid,  hydrogen,  and  amn-  "nofla. 
Sulphuretted  hy<lrogen  is  generated  principally  after  certain  a^r~(i'c/es 
of  food  containing  sulphur  have  been  eaten,  such  as  onions,  ^s^c, 
and  horseradish. 

The  smallest  quantity  of  these  gases  is  expelled  by  way  «3/  tie 
anus.   The  greater  part  is  absorbed  and  excreted  with  the  air  duriag 
respiratJDii.     Carbon  dioxid  is  absorbed  most  readily  and  hytirqjBi 
most  tardilj-. 

Flatulence  may  be  defined  as  a  condition  in  which  the  presence  of 
gases  is  disagreeably  apparent,  both  subjectively  and  objectJi'et". 
This  may  occur: 

1.  With  an  abnormally  large  collection  of  gas,  the  eA-acuiEwn 
of  which  is  impeded. 

2.  W  itii  a  normal  quantity  of  gas,  the  evacuation  of  whidi  is 
impeded. 

;j.  With   overformation   of   gases,   and   interference  with  tlwir 
expulsion,  both  at  the  same  time. 
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tj-^**-    When  the  intestinal  gases  become  objectionable,  even  though 

^^<juantity  is  normal  and  expulsion  not  impeded. 
j-^.^  -C*hese  various  forms  of  flatulence  must  be  recognized,  in  order 
j,*j^t  an  accurate  diagnosis  may  be  made  and  proper  treatment 
*^^*:ituted. 
-k^     1 .  The  formation  of  abnormally  large  quantities  of  gases  may  be 
*"**ught  about  through  either  the  exogenous  or  the  endogenous 
*^»Jte. 

■Exogenous  Oaa. — The  exogenous  introduction  of  intestinal  gases 
^l^-ltes  place  to  a  slight  extent  during  the  normal  act  of  deglutition, 
■^Ut  may  attain  excessive  degree  in  acrophagy  (see  page  401)  and 
"^ith   nervous,  rapid  eaters.    The  flatulence  in  these  patients  is 
characterized  by  the  expulsion  of  large  volumes  of  odorless  gases 
(nitrogen),  although  the  intestinal  functions  are  perfectly  normal, 
and  neither  the  quantity  nor  the  quality  of  the  fo«>d  has  any  appre- 
ciable influence  on  the  formation  of  the  gases.     The  feces  do  not 
putrefy  or  ferment  when  kept  in  an  incubator. 

Endogenous  Gaa. — The  endogenous  abnormal  formation  of  gases 
is  an  alimentary  one,  i.  e.,  it  is  brought  about  by  decomposition  of 
the  contents  of  the  intestine.     In  occasional  instances  all  articles 
of  food  give  rise  to  increased  formation  of  gases,  especially  when 
the  bacteria  of  decomposition  predominate  in  the  intestinal  tract. 
The  beginning  of  abnormal  decomposition  of  various  kinds  of  food 
's  not  infrequently  in  the  stomach.     When  there  is  achylia  or  motor 
insufficiency,  the  ingested  food  becomes  contaminated  with  the 
Organisms  of  putrefaction  and  fermentation.     We  know  that  micro- 
organisms have  their  habitat  in  the  healthy  as  well  as  in  the  dis- 
^«sed  body,  and  that  the  production  of  gas  is  absolutely  dependent 
Upon  their  presence.     The  function  of  hydrochloric  acid  in  the 
stomach  is  to  assist  digestion  and  to  destroy  bacteria,  but  it  is  not 
^   perfect  sterilizer;  it  does  not  destroy  all  the  germs.     Under 
*»omial  conditions  free  hydrochloric  acid  arrests  fermentation,  but 
"Ktaa-y  not  altogether  prevent  it. 

MicTOOTganisms. — In  all  degrees  of  lack  in  the  secretion  of  hydro- 
*ihloric  acid  the  food  that  has  be^n  taken  into  the  stomach  becomes 
tio  a  certain  extent  a  medium  for  the  propagation  of  bacteria, 
In  case  abnormal  fermentation  follows,  gas  is  rapidly  formed, 
In  infants  the  gastric  glands  are  not  full;-  developed,  and,  with 
fermentation  of  the  food,  fungi  thrive.  A  similar  condition  exists 
in  adults  in  all  degrees  of  catarrh  of  the  stomach.  Fungi  enter  the 
stomach,  multiply  freely,  and  establish  nidi  for  propagation.  Thus 
the  st^Hnach  may  become  the  direct  cause  of  the  gas,  having  allowed 
"the  microorganisms  to  pass  on,  unchallenged,  into  the  intestine, 
■where  their  multiplication  is  rapid. 

Bacteria  which  have  passed  through  tlie  stomach  multiply  rapidly 
in  the  duodenum,  and  continue  to  increase  until  they  become 
extremely  numerous  in  the  large  intestine.     Fermentation  takes 
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place  in  the  stotnaHi  mid  upper  inu-stiiiv.  I'utn-factiim  al«a>-s 
Utu-s  piuu;  ill  tiic  largf  iiitcHttiie.  It  i;t  estimated  ilmt  un  utu-lean 
mouth  can  harhor  o%-cr  one  liillioii  bacteria.  These  art-  taken  into 
the  Ktuiiiuch  with  the  fowl  and  litre  iini)  a  medium  fw  rapid  pnipn- 
Ration. 

Flttlutenoe  nmy  result  fi-mn  fni")  ilctvinixiaitiwn.  The  large  pft^ 
centagc  of  1>IihkI  rvniainiri);  in  meat  explains  many  eaises  of  offcn- 
«ve  decomposition  of  protfiii— ii  fact  to  which  Uoes  has  directed 
our  attention.  Raw  meat  and  .saiisape  ciintaininR  blood  are  spi'cial 
olTcndcrs  in  this  rcsiK-ct.  Kggs  often  give  rise  to  the  fomialion  of 
larRe  tinantitics  of  paa,  especially  when  tlie>*  arc  not  fresh.  Onli- 
miry  milk  also  dewmiKwes  easily,  jnst  as  kefir  and  yoKhurl  do.  Of 
the  carbohydrates,  the  coarser  varieties  are  particidarly  liable  ta 
decomposition  because  they  eoutnin  a  large  amount  of  cetbilose 
with  the  starch  Isee  Intestinal  Feniientative  Dyspepsia,  pase  (i77). 
I'ure  white  patent  flours  of  various  kinds  are  usually  well  dig^tol. 
FoocJH  containing  large  quantities  of  cellulose  are  liable  to  induce 
flatulence  as  a  residt  of  cellulose  fennentation.  Fats,  in;steml  of 
Ix-ing  nonnalK'  digested,  nui>'  hecome  afTccted  by  bacteria  and 
dccoinpiise,  witii  the  fonnatitHi  of  cnrlwii  dioxid  and  hy4lrogeu. 
In  these  alimentary  eases  it  is  often  difficult  to  correctly  determine 
what  couijKinent  of  the  food  prinluees  the  flatulence,  an<l  it  imiy 
require  much  time  and  patient  study  to  decide  the  questiwi. 
Mctcorism  is  not  alwajs  prcswit  in  this  form  of  flatulence. 

2.  inatiilenee  in  consequence  of  inipetied  expulsion  of  ga.>«es, 
although  the  quantity  may  be  only  normal,  occurs  in  chronic  con* 
stipation.  This  is  especially  apparent  in  eases  of  oi^anic  obstruc- 
tion; that  is.  in  organic  stricture  of  the  intestine.  In  such  casvs 
flatulence  U  often  the  very  first  s>'mptom;  it  is  usually  aceompnnied 
b,\*  mctcorism  and  tympanites.  In  e\ery  case  of  clironic  mctcorism 
a  enreful  examination  should  he  marie  for  intestinal  stenosis.  To 
this  class  belongs  the  flatulence  whicii  occurs  iti  heart  disease  from 
dintiirbance  of  the  eirculnlion  which  supplies  the  jibdiiminal  orgmis. 
that  due  to  general  arteriosclerosis,  and  to  3cicn)sis  of  the  alHlomlnal 
vcs-sels.  In  the^se  condtlion.4  the  flatulence  is  a  result  of  diminished 
absorption  of  gases  by  the  mucous  membrane  of  the  intestine, 
iiiduce<l  by  disturbances  in  the  circulation.  In  all  these  ca-^es  the 
flatulenix'  may  be  acconi|>Hnicfl  by  colicky  pains  (ci'litca  Jlafutetila), 

3.  The  disturbiiTicea  mentioned  under  "1"  and  '"i"  may  become 
combined,  thus  inducing  an  extn-mc  condition  of  meteorisra, 

4.  It  is  not  uncoinnion  for  nervous  patients  sufTeriug  from  neui^ 
asthenia,  hysteria  and  hypochondriasis  to  complain  of  flatuience 
when  the  quantity  of  the  gases  does  not  exceetl  the  norninl  and  there 
is  no  obstnu-tion  to  their  escape. 

Treatmant. — A  consideration  of  the  pretrding  statements  leads 
to  the  treatment  as  detailed  below.  The  exogenous  flatulein-e  of 
aerophaR.v  and  of  rapid  eaters  is  not  to  l>e  tK-ated  by  dietary  instrur* 
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tioiis,  but  ty  systcmatip  physira]  and  li,\(irnth<'mpfiilic-  measures 
(Urertwl  to  tlic  wlidle  iicrvoiis  system.  As  (icroplmgy  (sw  page 
401)  is  a  (iistinrtly  nervous  affection,  it  is  neeessnry  tn  educate  tlie 
patiiiit.s  to  n  n-ifular  liygicuic  mctluid  <tf  ftt-dinf;,  Thi-sc  pt-rsons 
must  ([radually  learn  to  eat  ^luwly.  thdroiiglily  mastii'ate  their 
footl.  and  iivoid  talking;  at  niiid  time. 

FuT  th*"  past  few  years  it  has  l)een  (generally  admitted  that  flatu- 
lence may  exist  for  h  long  time  without  any  serious  consequences. 
In  most  instances  there  is  nu  actual  increase  in  the  fermentation  of 
Jhc  foml.  The  frecjuent  cmctntion  of  giis,  or  IjclchinK,  is  explained 
iJie  th«>r>'  that  swallowing  of  air  takes  place  at  frequent  inter* 

Is,  almost  unconsciously  (aerophagy).  and  the  patient  instinc- 
tively endeavors  to  get  rid  of  It.  We  should  ahsolutely  forhiil  this 
practice.  Patients  must  Ik-  instructed  to  allow  the  giis  in  the  stom- 
ach to  enter  the  intestine,  where  it*  ubsorpUou  und  elimination  are 
rapid. 

It  has  heen  repeatedly  proved  that  enteric  pressure  favors  the 
rapid  absiirption  of  gas.  Whenever  the  existing  pressure  is  lessened 
by  the  rreipient  (i|H'niug  of  the  mnliu  and  rectum.  ab.sor|>tioTi  is 
dflaywl.  Habit  thus  plays  an  important  part  in  jK-rpctuatuig  the 
verj-  condition  which  it  is  intended  to  relieve.  The  digestive  canal 
can  he  trained  to  master  the  gases  by  quick  absoqition.  When  the 
attention  is  actively  kept  up  by  some  interesting  or  importiint 
.subject  (also  during  sl«ep)  the  gases  ilo  not  escape  from  the  diges- 
tive canal.  It  is  oidy  in  easy-going  hours,  when  one's  thoughts 
are  turned  to  the  vegetative  functions,  that  the  need  of  passing 
gas  makes  itk-lf  felt.  There  is,  however,  no  neces^'ty  of  imme- 
diately responding  to  this  sensation.  Tlie  patient  should  be 
inipressinl  with  the  fact  that  no  harm  will  result  from  rL-tiiining  the 
gas.  He  should  try  to  keep  back  the  Wlching  as  well  as  the  passing 
of  6atus  whenever  possible,  insteiid  of  yielding  to  the  inclination  nf 
the  moment. 

/)irf.— Conditions  in  alimentary  flatulence  arc  quite  different. 
Here  the  diet  should  be  regulated  most  carefully.  The  amoimt  of 
food  taken  at  one  time  should  never  Ik*  large.  Cart?  shouki  be 
taken  to  have  the  food  cut  up  minutely  and  well  ma.sticateil,  since 
large  particles  are  poorly  digested  and  jininc  to  decompose.  The 
pliysi<'iaii  should  be  can'ful  tn  ascertain  from  the  patient  the 
pnrticulnr  kinds  of  foot)  which  have  iK-en  found  to  disagree  with 
Jiim  and  t4>  cause  Hatulence.  liy  this  means  it  is  often  possible 
to  ac«|uire  valuable  infunnation  us  to  what  articles  of  fotxl  should 
be  exclmled  from  the  liiet.  Many  times  the  examination  of  the 
feces  after  a  tcstnliet  (see  pagi-  112)  .shows  whether  the  carbohy- 
drates or  the  proteins  should  I»e  restricted.  N'ery  often  the  c«r- 
(xdiydrates  arc  at  fault,  and  then  we  should  restrict  the  coarse 
tftrtxihydnite*,  as  ne  bread,  vegetables  rich  in  celltihxse,  utui  pota- 
toes. The  finer  varieties  ofwbite  ilour,  white  flour  paslry.dextrinated 
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flrmrs  aii'l  n  piirt-  ppotciii-fnt  iliot  sliotili)  Ix-  givi-ii  for  a  timr.  In  iill^".^ 
cases  of  tl.itiilenoc,  raw  and  rare  meat  shouWI  Im*  pfntuliiKtl  bfcau!^ 
of  the  blnod  it  contains;  tncat  should  always  be  thnroughl.\'  nuutn^ 
or  boilei).  One  ^otild  be  vrry  careful  with  cpgs,  pemiittinK  tli«- 
uw  of  strictly  fn-sh  um-s  iwily.  It  is  siiinctiines  ncoessarj'  tn  elimi- 
nate milk,  kefir,  and  yoghurt,  or  the  milk  n»i>t  l>e  given  with  s«r_» 
cylic  add.  One  liter  (quart)  of  milk  b  boiler!  with  K):i  (im. 
ffrains)  of  salicylic  acid.  The  snikylic  acid  b  first  trittiratw)  wi-f 
a  little  milk  in  a  mortar,  and  when  minutely  divitlctl  is  luUli-rl 
the  total  quantity.  Onions,  hon^radUh,  lettu«-.  ixitatoes.  eav* 
bage,  beets,  peas.  iR-ans  and  radishes  arc  to  Ih-  fi-rhidden  in  r\f-»~.^- 
case.  It  is,  however,  frequently  difFi4:ult  to  fiiHl  the  proper  df  j»  itj 
for  each  individual  case;  great  patience  is  necessary.  The  inciiba' ,««  ^^q 
t«st  (see  paw  IHi)  should  l>e  employed  t«  detennine  whether  f  —  (j 
fnis  is  due  to  putrcfaetioii  (of  proteins)  or  fennciitation  (of  <'ur'-«r  jj^ 
hydrates).  If  the  (ta*  is  due  to  putrcfjHtimi,  an  antipiitn-fact^-^^jrai^ 
diet  (see  page  174)  is  indicated;  if  to  femientutiun.  an  antifenur.:^nf>^ 
tative  diet  (.see  page  IKI).     It  should  be  R*memlicrrd  that  /A- 

odor  of  the  gas  in  pulrefacliim  is  always  fetid,  while  there  is  li.^'/rlr 
or  no  odor  lo  the  gas  "f  fcnneiitHtion.    This  point  is  of  great  xiimJtM 
in  outlining  the  diet,  especially  when   the  incubator  lest  Ls    n€^^^ 
available.     Artilicial  and  natural  minend  waters  containing  eBr6o«=^~  ^ 
dioxid  gas  are  to  be  forbidden.     .Should  constipation  t>e  a  fcalti. 
of  the  (Hsc,  il  should  receive  pr<>pcr  treatment  (s«'e  page  (».'iilL 

iliiji/iiirir.  .Mxlouiinnl  miLs.'uige  (efHeurage)  will  often  Iw  lounii 
very  useful  in  such  cases  by  mcehanieally  forcing  out  the  gase9  (mc 
piig«'  21 1 ).  The  use  of  a  cannon  hall  (weighing  two  to  five  pounili) 
lias  been  found  \-ery  valiiuble;  the  ball  should  be  rolled  over  tW 
largt^  intestine,  Iieginning  with  the  cecum,  for  five  minutes  cverj' 
night,  and  the  Ircatnient  cunlinut^l  for  sonic  little  time. 

Mnlir(Uioii.— An  important  phice  was  formerly  held  bj-  medi- 
cation in  the  treatment  of  flatulence.  Great  virtue  was  a»cril)e<l 
to  the  various  teas  (valerian,  peppermmt,  caraway,  fennel),  to  the 
ethereal  oils  Toil  of  p('|>)n-nnint.  oil  of  anise,  oil  of  fennel),  and  to 
wotnl  charcoal  (carbo  ligni).  At  present  we  are  in  a  position  to 
deny  that  these  products  possess  any  curatiw  properties  whate\'er. 
If  pntient.s  praise  them,  their  praise  can  refer  only  (o  the  agreeable 
carminative  ^'iisation  they  produce  for  a  moment.  Farti<uhirlj-  of 
w()(mI  charcoal  we  know  that  it  is  able  to  exert  its  antisrptk:  and 
absorbing  powers  only  wlicn  dry.  There  is  no  medicament  a\*ail- 
ahl«  that  will  prevent  the  formation  of  gaa  in  the  intestine.  AU 
dnigH  employe^]  to  prevent  decomposition  of  tlie  intestinal  contents 
have  thud  far  failed.  The  absorption  of  gases  by  meilicine  is  an 
iihision.  A  diminution  in  the  processra  of  decompusition  in  the 
intestine  can  only  be  expected  from  antiseptic  agents.  Of  these 
the  best  is  salicylic  acid,  particnilarly  in  the  form  of  inagiteMuni 
salicylate,  1  or  2  Gm.  (16  to  30  grains)  three  times  u  day.    Mac- 
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"■^^•xiin  salicylate  has  the  valuable  property  of  not  inducing  con- 
^**J>a.tion,  When  the  bowels  are  lax,  bismuth  salicylate  should  be 
K*"Ven  because  of  its  astringent  effect, 

I^'or  lactic  acid  fermentation,  ammonium  fluorid  (a  substance 
^**iployed  as  an  antiferment  in  breweries  and  distilleries)  in  solution 
•**-ay  be  given  as  follows: 

Gid.  or  Cr- 

IJ — Ammonii  fluoridi 0.2-015  gr.  iij-viiss 

Aquffi  destiUatffi 300 1 0  5  x 

Miace, 

Sig. — Tablespoonful  after  meals. 

Sulphur  iodid  in  doses  of  0.1  Gm.  (1|  grains)  in  a  capsule  is  an 
effective  remedy  for  the  fermentation  which  accompanies  flatu- 
lence, with  periodical  eructation  of  gas  produced  in  the  stomach, 
«s  dbtinguished  from  that  due  to  air-swallowing  (which  is  almost 
continuous,  and  for  which  the  remedy  named  is  of  no  avail).  Pre- 
cipitated sulphur  checks  lactic  acid  fermentation  and  stimulates 
intestinal  contractions;  it  should  be  given  in  a  dose  of  1  Gm.  (15 
S>~ain3).  mixed  with  an  equal  amount  of  calcined  magnesia,  after 
each  meal. 

Physostigmin  is  warmly  advocated  for  the  expulsion  of  gases. 
^T'lie  salio'late  should  be  given  acconling  to  the  following  formula: 

Gm.  or  Co. 
If—PhyBOHtigmiiuD saUcylstis  .      .     0.003-0.005  fX-  -'o-i'ii 

Extract!  gentiaiie,  q.  s. 
Misce  et  ft.  pil.  no.  x. 
Sig. — One  pill  two  or  three  tiroes  a  day. 

.^^     Severe  meteorism  following  operation  jh  often  relieved  by  the 

**Apodcrmic  injection  of  physostigmin  salicylate  in  doses  of  0.(H)1 

^-*m,  (ViF  grain),*  The  drug  is  well  borne,  even  by  patients  who 

^*e  much  weakened.     The  use  of  physostigmin  is  especially  recom- 

*^ended   in  cases  of  postoperati\e  paresis  of  the   intestine,   the 

^^>called  pseudo-ileus.    The  hj-podermic  or  intravenous  injection  of 

pituitary  extract  will  stimulate  peristalsis  and  eliminate  flatus. 

X  t  is  necessary  to  give  it  in  larger  doses  than  those  empli»yetl  for 

Stimulating  uterine  contractions  in   inertia   uteri.     A  dose  of  2 

^^.  (mo  minims)  may  be  given,  and  repeated  at  hourly  intervals 

\intii  three  or  four  doses  are  given  if  necessary.     Hormonal  also 

Induces  strong  pyeristalsis  and  the  passage  of  flatus  (see  page  667); 

it  should  be  given  intravenously. 

In  verj'  obstinate  eases  chronic  flatulence  maj'  be  treated  by 
means  of  intestinal  tubes.  With  the  patient  recumbent,  an  intes- 
tinal tube  is  introduced  a  few  inches  beyond  the  sphincter  up  into 
the  rectum,  and  left  there  for  an  hour,  perhaps  several  hours.  The 
best  instruments  for  this  purpose  are  stiff  rectal  tubes  of  hard  rub- 
ber with  a  wide  opening  which  does  not  become  readily  obstructed. 
(Soft  tubes  are  liable  to  kink,  thus  becoming  blocked.)     In  this 
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manner  it  is  sometimes  possible  to  facilitate  the  escape  of  large 
volumes  of  gas.  (See  Chapter  XI.)  Enemata,  especially  of 
turpentine,  are  frequently  very  effectual.  The  Xoble  formula  is 
particularly  valuable  (see  page  7.')2),  Cold  water  is  often  more 
likely  to  stimulate  peristalsis  than  warm  water. 

When  the  accumulation  of  gas  is  due  to  a  stricture  of  the  intes- 
tine, it  may  be  necessary  to  administer  purgatives  to  diminish  or 
inhibit  the  gas  accumulation.  Only  the  milder  ones  are  to  be 
employed — for  instance,  small  doses  of  castor  oil,  or  the  saline 
cathartic  waters.  The  diet  must  be  regulated  at  the  same  time. 
(See  Chapter  XLVII.) 

When  flatulence  supervenes  in  consequence  of  cardiac  disease  or 
arteriosclerosis,  these  etiologic  diseases  should  receive  careful  atten- 
tion. Systematic  massage  is  frequently  of  benefit,  the  absorption 
of  the  gases  being  favored  by  the  outflow  of  the  venous  blood  induced 
by  it. 


CHAPTEU  XLI. 

nx;ER.S  OF  THE  INTESTINE. 

1)l'oi)f.nai.  Ulckr— Ulcus  Botusdum  DitoDENi— Pkptic  1'ix:er 
oy  THE  Dcodenijm;  Jkji^nai,  Ulcer. 

DUODENAL  17LCER. 

Di'uDKNAL  ulcer  implies  a  (liHint<^^attoii  and  ne(TO!<is  of  tii^siio 
in  tlH>  <lu<x]etiuin.  It  utiiy  curisist  of  uabcaltliy  k'*^""'''''"'!^ 
heromin}:  necrotic  and  nani^nou^.  In  the  majority  of  cases  the 
ulcer  is  on  tlu*  anterior  wall  of  the  diUMicnum,  witliin  two  centi- 
meters of  the  pyliiriis.  The  pjliiric  vein  is  rejfiirded  hy  aiirijeiina 
as  u  tine  of  demurcution  hetween  a  pyloric  and  a  duodenal  ulcer. 
The  ulcer  often  appears  as  a  simple  roundish  depression  in  the 
uiucoua  membrane,  having  the  muscular  coat  as  its  floor.  In 
other  cases  a  layer  of  thickeneit  peritoneum  fnnus  the  hase;  or  it 
may  rest  on  the  pancreas,  liver,  or  jiiH  hladder. 

Etiology,— ("urlinj;  has  nilleii  iittention  to  the  fact  that  a  severe 
burn  or  scald  upon  the  surface  of  the  bmly  is  sometimes  followeii 
by  u!(TT  formution  in  the  duodenum.  Tins  has  often  been  clinically 
demonstrated.  Uremia  may  cause  duwlenal  ulcer,  particularly 
in  the  prcsi-nce  of  nephritis.  EtioloRic  factors  may  l)e  found  in  a 
thnimlHwis  of  the  vessels  supplying  the  duodenum,  tuberculosis, 
tmuinutism,  toxins,  an<l  bacterial  infections. 

Some  clinicians  believe  that  hyperacid  ehj-me  in  the  duodenum 
may  originate  the  ulwr  by  its  effect  on  the  mucous  membrane.  As 
s«M>n  as  this  chyme  has  been  neutndi^'d  by  the  alkulinc  juicej*  of 
the  duodenum,  it  ceases  U}  irritate.  Owing  to  anatomic  forma- 
tion, the  ulkniiue  juic«s  reach  a  higher  level  iu  females  than  in  males, 
and  it  is  a  fact  that  there  are  fewer  cases  of  duodenal  ulcer  in 
females  than  in  males. 

There  is  a  jxissihility  that  iluiKlennI  ulcer  is  cau.sed  by  the  absorp- 
tion of  toxic  substances  from  the  vermiform  appendix  or  the  colon. 
In  (Ki  per  cent,  of  his  cases  of  rluodenal  ulcer  requiring  operation 
Paterson  found  apiK-ndicular  disease  also.  In  none  of  these  cases 
I'as  there  any  cliniciil  rea.son  to  niisume  the  existence  of  disease 
ap]>citdix.  It  has  Ixcn  estimated  that  3l>  per  cent,  oi  all 
lof  ulcer  of  the  stomach  and  duwlenum  are  associated  with  a 
ap|>eiidix.  In  !.i  per  cent,  of  the  ulcer  cases,  cholecystitis 
eholelilbiasis  arc  present.  It  would  seem  that  the  exciting 
is  bacterial,  proc<-e<ling  from  the  ap|H'ndix  or  the  gall  bladder, 
45 
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Lit  ItiKjiir  ln'lic'vcs  the  <irif;inal  siniree  of  the  bacteria  is  some  patho- 
lu((ic  iin'H  (if  t  lie  iilHliiim-ii  ilrained  by  the  portal  vein,  while  Rosenow 
NH.vH  thi-  funis  (if  infcctioii  is  a  diseased  condition  of  the  teeth, 
((UniM  mill  liiiisils,  with  its  accompanying  oral  sepsis  (see  page  290), 
It  hiis  Ix-cii  donionstriited  experimentally  that  an  emulsion  of  a 
fO'shly  cxci-scil,  niaccnitcd  duixlcnal  nicer  injwted  into  the  ear  of  a 
rHl)bit  will  fn-iini'iitly  pn)duce  an  ulcer  in  the  stomach  or  upper 
hitcstiiH'.  Sti'inhartcr  prixluc-ed  gastric  ulcer  hi  rabbits  by  intra- 
venous innciihitioits  with  tliimpe^l  colon  bacilli,  and  more  recently 
with  stHphylnciKvi.  It  thus  seems  reasonable  to  assume  the 
{Htssibilily  of  n   sccondarj-  infection  from  a  primarj-  focus  (see 

PntHlt'iinl  nlitT  is  of  more  fn>queiit  (xi-urrence  than  was  formerly 
K.^tmHHl  by  |t»thiihi);ic  anatomists.  It  is  a  more  insidious  disease 
than  gastric  nhrr.  Tluiugh  more  often  associated  with  complica- 
tions, such  as  severe  lieuu^rrhage  and  perforations,  the  sjinptoms 
U>foi\'  the  onset  irf  f«uuplii.T»tioiis  are  much  lighter  than  those  of 
Sastrie  uKvr.     iStv  I'latc  XXVlI.l 

Srmptoins.'  The  anamnesis  is  of  the  greatest  importance  in 
the  iliainiiv-^is  i^f  iluodeiial  iiKx>r.  The  {taiient  complains  of  a 
fev4ii'.i:  of  biirnini:  aiul  fiihu-ss  in  the  gasiric  region  two  to  four 
hiHirs  after  me.ils  snd  at  miiliiighl.  ,-»nd  dcst-riWs  it  as  «  hunger 
-(Wiir..  Tiu'?*'  >>mpioiMs  pi\»mptl>'  disjipix\^r  upon  ingestitoi  of 
f.xx:  iv  .I'k-si-.s.  The  s_\n\ptom:=  manifest  themseK-es  periodically 
irr.  —*;.  ravv  e\i-i»>i  ten  to  t«emy  _\t>Ar«  or  CMfn  longer.  In 
•:  7->.-s'  ,i^«^  tre  ".xsi;",  :<  l>y-yti\l  in  the  hypix-hondriac  region  in  the 
ric^T  rATs<;--r  a"  .i:^',  ,sK>(ij  twv  iX".".tin»o:e7<  Sek»w  the  airli  of  the 
r  rpi.  :■*::■■■:>  v.-.s>  Vs\e  sv v.v.M.*)ns  .>;*  <vo^::\¥  dii*»rder,  of  which 
r-f  'i  -i  ."  "t^s.  -,v.  s-  ;,»;•):  as  :^e>  i-sv.  Tv.r.i-r.her.  The  ulcera- 
:i.i-  T.J  "^vT'  •-'i''.;'  .'.'f  a^v.  >\'^"*'.v.".>r.  *.-f  :*:iY-rhy  of  ihe  5ymp- 
70  ?:'i'«-.i, -;  -:;v.v,  t>*  >^vtvt-  .•<'.  ,^(s:r.L,Ti>-  i-c  tissue.  In 
.'i-TTi-.-.^-T  ■.:■..■  :.■  -„',>T  .-e  :Sc  s:vir.'ji.>  :V  -.litirtr.Ts  <vcDplain 
f  ..^-T-Tf^  ,- iT.  i  -V-  :»■.'  .r  •->.w  S.v..>  ,'.~:^  --w^s:  diiectly 
i.'^'"  '.''■.  '!-<.  c  1'  -V*'.  :"':'~  >■  ■.-■,»  -,■«"■  \t  :.-■.•:>  iSe  nain  nuv 
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Ponoraung  Duodenal  Ulcer  wiili  Hypei-irophy  of  ihe  Pylorus 
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'appendicitis,  or  chuldithiiutis.  Many  cnsw  ut  rliiodeiuil  nicer  are 
voiDplicatvtl  by  m(»re  or  less  pmucninrrd  neurastbciiiit  exiTtiiig 
»n  infliienoe  upon  the  symptom-fomplfx.  Tiifrt*  is  a  (listiirbance 
of  the  Vegetative  iRTVoiis  systPiii  (st*  page  ■ii>7).  There  art-  often 
vasomotor  <1i>iturt)anrcs  which  manifest  themselves  ui  coW  bands 
and  feet.  Some  cases  are  complicated  iiv  psychic  excitation  (see 
page  389). 

These  Cttscs  often  rrmuid  us  of  hj^peracidity  ami  hypersecretion. 
But  pains  at  niitht  in  eases  of  pure  hyperacidity  or  of  ipiatric  bypw^ 
secretion  are  certainly  rare;  nor  docs  hunger  pain  occur  very  often 
in  uncumplicated  ca*es.  In  ):a>tric  nicer  the  pains  usually  occur 
one  or  two  hours  after  meals,  and  there  Is  less  tolcnuice  for  coarse 
fixwi  than  in  diUMleniil  ulcer  or  urufimplicated  h>'peraeiditj\  Vomit- 
ing also  occurs  much  more  frequently  in  gastric  than  in  duodenal 
ulcer. 

Dia{nosi8. — For  diagnostic  purposes  it  is  necessary  lo  distinguish 
bctwwii  two  principal  groups:  cases  in  which  pain,  hyperacidity, 
>e\-erc  hemorrhage  or  perforation  has  occurred,  and  cases  in  which 
the  fl\Tnptonis  are  not  prominent. 

A  pwiitiarity  of  the  licmorrhage  of  duodenal  ulcer  is  that  it  is 
intestinal.  When  (here  is  much  hcmorrhufct;  the  feces  may  look 
like  tar  or  soft  asphalt.  Sometimes  they  are  formed  and  of  a 
hroKiiish-blHck  color,  and  the  patient's  suspicion  of  hemorrhage 
is  aroused  only  by  noticing  ii  nuirgin  of  blood  around  tlic  feces  in 
the  water  after  an  evacuation.  When  the  hciiiorrbupes  are  con- 
siderable they  may  lead  to  fainting  or  collapse.  In  most  cases  of 
duodenal  hemorrhage  the  patient  lacks  facial  color,  a  condition 
due  in  grave  caaes  to  reduction  of  hemoglobin  and  erythrocytes. 
In  mild  cii-ics.  however,  the  genera!  manifestations  are  slight, 
though  occult  bliMxl  is  found  in  the  feces,  (Mtentimes  patients 
attend  to  their  business,  and  are  quite  astnnislicd  when  they  arc 
told  about  their  hemorrhages,  .\ttention  U  direrted  to  tlie  duo- 
denum by  dj-speptic  manifestations,  with  pressure,  a  feeling  of 
fulness,  and  pain,  two  hours  or  inoR'  after  meids.  The  less  pro- 
nounced the  gastric  manifestations,  the  greater  the  pn>bftbility 
of  the  hemorrhage  being  from  the  duodenum.  The  origin  of  the 
hemorrhage,  of  course,  locates  the  ulcer.  HcmorrhaKc  fn>m 
cirrhosis  of  the  liver  must  l>e  exetuded,  for  in  the  early  stage  of 
hepatic  cirrhosis  the  blood  may  pa,ss  directly  through  the  mucous 
Im^nbrane  of  the  intestine.  Both  duwlenal  ulirr  and  hepatic 
cirrhasis  arc  most  apt  to  occur  in  middle  life,  in  the  male  by  prefer- 
ence. To  make  a  rlitljercntial  diagnosis,  one  should  pal{)ale  the 
liver  and  spWii.  and  remember  that  gastric  pains  occur  far  less 
often  in  hepatic  cirrhosis  than  in  gavlric  and  duixlenal  ulcer. 

It  may  In-  easy  to  make  a  diagnosis  after  an  intestinal  hemor- 
rhage or  iMTforntion,  or  it  may  be  quite  didicult.  Pain,  rigidity, 
iwuaen  and  vomiting  are  the  main  s^mptonts.    The  pain  is  sudden. 


5**  t:u:em  or  the  istestise 

ut»mmt<v.  iitiif^niA*'.  It  vt  wnaBy  in  ihe  ui^>n-  pan  o(  the 
MiitUuwti.  I'mtWit^  li*:  lufnne.  with  anxious  faces.  Bexed  thighs, 
Mini  t<-(iw  »iiiv-)<^.  ftif^lity  «rf  the  abdominal  muscks  is  an  eariy 
n;/Hijfltmt  mul  U  always  pn-wtit;  the  muscles  are  so  hard  that  the\- 
Hfi-  i^ifu  >-h1|(v)  Unnl-lilu;.  \'(fmitine  is  usually  present,  although 
tliia  ityMi\iiimi  nUifu:  innniA  be  rlepended  upon.  Perforation  may 
iH't'tir  wjtiirriit  tliir  HliKlitfst  nhock;  then  again  the  shock  may  be 
«im)  (ironiMiiHiil,  I'erforation  caused  by  a  duodenal  ulcer  may 
fHTMni'tiiiilly  Im-  iiiintaluni  frw  a  perforating  appendicitb;  but  this  is 
lint  II  M'rioiiH  crnfr,  simrc  both  require  suites)  interv'ention.  (See 
lliir..  XXVII,) 

Hiiiin'  fim-H  ttt  [H'rfrtratcd  duodenal  ulcer  may  give  no  previous 
Itldlnry  of  nicer  or  of  diKcKtive  disorder.  The  perforations  occur 
wltll'<  the  |>iili<>ii(N  iirr  at  their  usual  occupations  or  during  the 
liilijilt*'  iif  lli<>  iiiglit  wliile  they  are  in  bed  and  asleep. 

Hi't'<*ri>  I'liiKiiMlric  [iiiin  may  be  caused  by  an  acute  coccus  kidney, 
HiKi'iilli'il  (ht'Hciitclii'matogeiiouskidneyfirstdescribed  by  Brewer. 
Tiilo  Im  lilt  it<-titt<  infection  of  the  kidney  cortex  with  the  staphylo- 
iiti'nin  or  HiR'ittiKiK'cn.'*,  and  the  s>'mptoms  are  predcmiinantly 
liiU'Nllnitl.  It('{nn<  «-(>  knew  anything  of  the  existence  of  thisdiseaae 
llii>  Initial  ii|MTi)(ion  was  generally  done  for  gallstones  or  some 
Hi'li1i>  niMloniinHl  condition. 

t'h^^nl^•  I'lmliH-yHlitis  with  or  without  colics  may  also  have  to  be 
(HHiMlili^nil  ill  till'  ilitf^Tviitial  diagnosis,  as  well  as  chronic  appen- 
dii^itin  Hitil  it'rtain  Tonus  of  chronic  constipation.  ReBex  neuroses 
or  )p>ncrHl  nctintsl hfuia  Ittay  tx^casionally  cause  cntain  s>-mptoms 
n^'titblini;  th>Mc  tkf  dmxIciMl  ulcer.  .\11  these  things  must  be 
UVt'»  iitlit  ni-i>mul  in  «trtrnnining  the  ttJlTerentia]  diagno^s.  How- 
(>\^>r,  X\\\-  \>k|»biiMttiH)  \4  bunting,  fuhtncs  and  proommced  hunger 
(Win  n'lh'\^>)  l\v  Alkalis  »*  f»»^l.  is  ahiMk^  cvinciua\T  e%'idence  ct 
ylth»s*»'*wl  hK'^'*',  tVt*«iliv'«l  oJk^  e^r:|wvi*ll\-  when  there  is  night 
\>M»\,  tH^V^  t'tMt^  »s  t\t  ditfftvi)tnt«-  frtun  irhiiMthiaas.  pancreatic 
int^Mvtv  AtN)>>(>.l)H'^tUr  v\4tc.  n<:ht  ivnal  ^^'4ic.  gaifvic  ulcer,  and 
»»h'<*  \^'«'v  »Nt"  h\|vww*i>t>  an.1  hjpfrstvtWKW  ais  air  asociated 
*i|>h  <>>*•*»      INKiK-  tisMMv  .*  rt\xri.«i  iva£l>-  eaaarf  tniqiofBi>' 

^■V'  .-^^x^^xv  ivs^p"^  »%*■*:  K«c«  be  eseai'felHd  ■  danknal 
»»V>'*  *>•  ,v  ■.■w-^vVuiT  >TT«K-i5,  l>h^:i-ib.  wsrBSGKw.  the  dctcr- 
ivJT^'.isv'  ,\  -.v  *f*-<r>,-  ^anv^vBi,  »J».i  ate  onnniHaKbt*  id  occoh 

IV^  V  •:-„  \  -s;;  .-^  ,1  c»»;  ASfajOin.-*    *«  7ue»  «^~iM . 
*  ■   \v« '    ■••  .v-l-M  vii.  s  ^-m.!:  It  TJw  Sonartaat  jM«i 
.^\^lv  ,■«■    i\\>.sn.>,    mS.'iiiv;    .V  -vuj;^.    Juc  ^vaant.  is  nn 
,■),»,..;...;.«   .  .,  \.-.\v'    -»v  *,■»l*.■v■*■^«fs^  .V  ^iviaRBL  u?cr  jbI  that 
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usually  Waled  at  the  honierlinr  between  the  ninth  and  tenth 

il  vertehm-;  it  li*w  Ht  the  right  mnrnhi  of  these  \ertebn^  ami 

lextentk  beynnd  them  by  two  or  three  fingers'  width;  rarely  is  it 

futinil  on  the  left  mnr^iii.     Mapped  upon  the  surface  of  the  body. 

it  eorrrsponds  tn  a  position  aliout  four  fingers'  width  above  the 

■  uinbilieus.  between  the  right  sternul  and  the  purastemal  line. 

K     A  <-haract eristic  pressure  point  does  not  exist  in  all  eases;  in 

^■omc,  rigidity  (ilffence  nnmrulaire)  in  the  upptrr  part  of  the  right 

alxtominal  rectus  muscle  points  to  a  pathologic  condition  of  an 

organ  loi-ateii  behind  it.    This  muscle  in  often  hypertrophied  and 

resistant  to  pressure. 

Stern  descrilies  »  posture  a;isumejl  by  the  patient  which  is  nn 
indication  of  ulter  of  the  dncKlenum:  The  patient,  trying  to  stretch 
out  hUeiiiguslrium  on  aci-ount  of  the  relief  ohtiiined  thereby,  often 
prefers  standing  to  sitting;  when  in  discomfort  while  resting  on  a 
diair  he  sits  in  u  slanting  position  in  such  a  manner  that  chest, 
abdomen  and  legs  form  a  perfect  incline.  When  experiencing 
discomfort  while  in  bed,  the  patient  tries  to  lie  as  straight  as  possible, 
often  on  tlic  left  but  never  on  the  right  side. 

The  gastric  secretion  frequently  varies;  normal  swretion,  sub- 
acidity  and  hyperacidity  have  all  been  observed — hyperacidity 
oftener  than  subacidity.  Hyi)ersecret ion  nml  continuous  setTetion 
are  consistent  with  the  existence  of  a  duoiienal  ulcer.  Hocntgen- 
ray  examinations  have  shown  that  in  uncomplicated  cases  of  duo- 
denal ulcer  a  more  or  less  pronounced  degree  of  hypemmtility  can 
exist.  'I'his  finding  b  not  eoiistatit  nor  specific  for  du<Klcnal  ulcer, 
for  hjpermotility  is  usually  found  in  ca»es  of  achylia  ga^trica. 
The  cuinbinaliun  of  lijpLTaciility  with  hyix-miotility  ileservcs 
special  consideration.  Anj'  le-sion  in  the  duo<lenuni  rai.>ses  the  tone 
anti  motility  of  the  stomaeh. 

Examination  of  the  feces  is  especially  important  if  occult  bloini 
is  repeatedly  found;  but  reliable  methods  must  be  employed,  with 
exclusion  of  meat  from  tlie  diet,  The  henzidin  test  f*ir  hlood 
is  preferable  to  the  WelxT  test.  The  positive  demonstration  of 
occult  hemorrhages  is  significant  in  proixirtion  to  the  nnmlter  of 
times  they  arc  found,  and  the  importance  of  this  finding  increases 
with  the  obje<-tive  (iemon.stration  of  anemia  without  iither  probable 
cause  (see  page  123), 

The  test  for  occult  bloot)  in  the  gastric  contents  is  a  great  aid 
ill  tlie  diagnosis  of  duodenal  ulcer  when  it  Is  preceded  by  an  oil  test 
breakfast  (see  page  02(5).  The  oil  induces  a  regurgitation  of  duo* 
denjd  contents  inttt  the  stomach.  an<l  if  the  cose  is  one  of  duodenal 
ulcer  blooil  may  then  Iw  found  in  tlie  stomach  contents.  Gastric 
Uecdins  should,  of  course,  be  excluded  by  an  examination  of  th« 
stomach  contents  without  the  oil  test  brenkfast. 

'Hie  duodetuil  tube  (Chapter  III)  should  be  used  to  confirm 
the  diagnosis.    I'nder  normal  conditions  the  bile  extracted  through 
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thi*  Uiht-  contains  no  Hinu\  or  (Hist  rclK    ]n  <)iin<lniftl  ulcer  we] 
frequently  itiid  snmll  iJurticU-s  of  i-<>uKt>laUtl  Uluod  ur,  with  the 
aid  of  tl)c  micnecnpc,  bltxiil  uikI  pu.4  w\h  (see  pajce  110). 

Eiii)ioni'.s  »ilk-»vrliig  test  slmiild  iicvtr  be  ovt-Hooknl  in  tho 
diagnosis  of  duiKk-nii)  wU-vt  <sre  page  4(K)).  In  dnixlcnnl  ukt-r 
tiicrc  is  nsiiiilly  a  stain  of  Moi«i  on  the  string  betwci-n  GO  and  70 
pentimt'tcrs  fnmi  the  knot  (I-'i«s.  K\  and  M).  If  this  Ipst  be  niaile 
acvc-ral  times  on  otic  iiidividuul  and  each  time  a  red  w  bron'n  stain  ! 
in  fnnnd  nt  abotit  the  same  di^tanee  from  the  knot,  it  lesion  iif  the 
dniKicnid  nuR-usa  jtrobaMy  exists. 

'I'he  Iloentjtrn  ray  is  of  >;reat  asi^stance  in  the  diagnosis  (see  pinge 
14^).  IlypiTuiutihty,  deformity  of  the  dniHlenat  cap,  and  pyloro- 
ttpaMii  are  wty  important  points  (I*late  X\'l,  I'igs,  'i,  'A  «n<J  4}. 

l*olyr,\tlieiniii  is  fn-qnently  found  in  duodenal  ulcer  and  rarely 
found  in  ]{iistriir  nicer. 

There  is  no  single  symptom  pathognomonic  of  duodenal  ulcer. 
For  this  reanon  it  is  necessary  to  make  a  critical  survey  of  all  the 
symptoms — to  strike  a  balance,  so  to  speak,  fntm  positive,  ncf^- 
tiveand  doubtful  <'ohimiisof  evidence.  (Mteii  the  diagnosis  cannot 
go  tieyond  a  mere  presumption,  and  m  these  erases  it  is  necessarj' 
to  be  ^ni<led  by  a  nimilier  of  general  considerations. 

The  first  is  the  fact  that  <luodenal  ulcer  occurs  more  frrquentiy 
in  men  than  in  women;  statistics  indicate  that  the  pr*ijx>rtion  is 
about  four  to  one.  Scvcnty-one  per  rent,  of  Main's  eases  of  duo- 
denal ukrr  wen-  in  nmlcs.  This  may  be  partially  explained  by  the 
miMJe  of  life  led  by  men,  inchiding  the  use  of  alcohol  and  nicodn 
ami  exposure  to  traumatism. 

Duodenal  ulcer  i,s  ciiiiij)aratively  rare  before  puberty,  the  time 
of  its  most  freciueut  ownirrenw  iK-ing  l>etweeii  thirty  and  Bfty 
years  of  age.  It  has  Ikvu  observed  bi  the  new-born  and  is  occa- 
sionally found  in  young  marasinic  infants.  Th«ae  ulcers  are  easily 
overlooked— are  in  fact  found  oiJy  by  those  who  are  especially 
looking  for  them.  They  may  be  acute  or  chronic,  and  their  patho- 
logic anatomy  elosely  resembles  that  of  gastric  ulcer  in  the  adult. 
Duodenal  ulcer  has  been  reported  as  the  cause  of  ineleiia  and 
pyloro.spasm  in  infants,  and  as  appearing  without  apparent  cause 
in  children  in  fairly  good  healtli.  These  ulcers  may  be  present 
even  when  there  is  no  macriwcopic  evidence  of  blood  in  the  stools; 
and  the  practitioner  should  make  iin  examination  with  the  Iwnzi- 
din  test  (.see  page  123)  for  occult  bhiod  in  the  feces  in  evcrj-  (-ase  of 
wasting  infaiicj-.  Such  a  procedure  may  furnish  x-alnahle  informa- 
tion in  the  elucidation  of  infantile  atrophy  and  marasmus. 

Complications.-  'Hie  complications  of  (hiodenal  ulcer  are  hemof^ 
rhagc,  i)erforiition,  peritonitis,  cicatricial  stenosis,  contraction  of 
the  ampulla  of  \'ater,  panereatitl-i,  periduodenitis,  carcinoma, 
awl  disen.-*es  of  the  biliary  duets  and  the  gall  bhidder. 
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Prognosis.— Til (■  prognosis  of  dtio<lcii:tl  ulcer  is  more  fnvorabli; 
tliau  that  of  gastric  iilci-r,  U'ciiiisi^  tlit;  former  in  iiiiidi  more  rnrely 
sucoewiwl  by  stfiiosis  or  cureinoma.  Hcco\'cry  may  be  expected 
as  a  result  nf  appropriate  treatment.  It  must,  however,  be  borne 
ill  uiitid  tli»t  some-  of  tlicse  vancn  are  ho  obstinate  as  to  eiidanger 
life  tlirouxh  their  ciimplicntion.i.  The  et>mplic«tii>n.s  nre  usually 
iiiori:  serious  in  their  nature  thau  those  arising  from  ulcer  of  the 
atntnach,  though  fortunately  they  are  less  frequent 

In  many  cases  of  Iiypera(?iiiity  or  Iiypersecrction.  manifestations 
suggestive  of  (luo«l<-nal  ulcer  do  not  appear  uinil  small  ftupi-rficifti 
defects  of  the  dniHlenal  nuicosa  have  taken  placi-,  inducing  a  super- 
ficial ulcer  which  iH'cumeit  latent  as  soon  as  it  henls.  We  should 
distinguish  betwwn  a  light  (florid)  or  superficial  ulocr  and  a  chronic 
(callous)  indurated  one.  That  the  mrijorjty  of  duodenal  tdeers  are 
of  benign  character  is  supported  by  the  fact  that  neither  cicatriza- 
tion nor  malignant  changes  occur  here  as  frequently  as  in  gastric 
tdccr. 

nils  method  of  reasoning  will  also  influence  the  trejitment.  In 
cases  of  gastric  ulcer  there  is  not  only  the  ulcer  itself  to  be  cron- 
sidered,  but  bIwj  the  hypersetTetioii  which  iuterfere-s  with  healing. 

Tre&tmeDt. — Tlie  intcnial  treatment  of  ducHlenal  ulcer  demands 
pni(ti<-ulij'  the  same  attention  to  details  as  in  gastric  ulcer.  The 
I^ibc-Ziemsscn,  the  lA'uhartz  or  the  Sippy  treatment  is  indicated. 
In  stubliom  ciise^  Kinhorn's  duixlenal  tdimcntnlion  curi?  is  successful 
(see  ('hapter  XXV),  .\bovc  all.  there  should  be  absolute  rest  in 
every  fomi — not  only  long  rest  in  Ix-d,  but  in  the  early  stage  of  the 
treatment  alisohite  rest  of  the  stomach  also.  This  is  indiratwi  not 
only  after  hvniorrhuges.  but  in  dumlenal  idcer  causing  pylorospusm, 
because  in  the  latter  case  it  U  clearly  important  that  the  contrac- 
tions of  the  pyloric  musculature  caused  by  ingestion  of  food  should 
be  arrested  for  a  time  or  restricted. 

When  feeiliiig  by  mouth  is  begun,  it  is  well  to  reduce  the  Jiyper- 
acidit^'  by  giving  butter,  cream,  yolk  of  eggs,  sugar  and  milk. 
If  the  gastric  secretion  is  gooil.  the  stomach  can  tligcst  coarser 
food  by  its  proti-oljtic  funtrtlon,  crhaiiging  ic  to  a  thin  mass.  The 
fowl  should,  however,  be  free  from  cellulose  and  coarse  raw  con- 
nective tis.suo.  The  ulcer  diet  should  be  maintainetl  for  a  pnilonged 
period. 

The  medicinal  treatment,  which  is  identical  with  that  employed 
in  the  ticalnient  of  gastric  ulcer,  is  fully  described  on  pages  o03- 
50fJ. 

Dietetic  and  medicinal  trejttmeiit  is  to  be  tried  at  first  even  in 
rather  severe  cases  a,ssociatcd  with  repeated  hemorrhages  from  the 
bowel,  sinix-  much  can  be  lione  by  proper  dieting  and  the  tuhnin- 
iatration  of  alkalis  to  overcome  hyperchlorhj'dria  and  thus  favor 
healing  of  the  ulcer.  In  acute  forms  of  duodenal  tdcer,  such  as 
those  due  to  toxic  causes,  to  uremta,  Septicemia  or  surgical 
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cedures,  as  well  as  in  ulcus  neonatorum,  the  best  procedure  consists 
in  stimulatin);  urinary  excretion,  combating  the  infection  or  other 
cause,  and  enhancinj;  the  resisting  powers.  In  subacute  forms  of 
duodenal  ulcer,  such  as  occur  when  the  hj'perchlorhydria  is  in  its 
incipiency  or  appears  at  inter\'als  only,  medical  treatment  will 
usually  give  excellent  results.  In  distinctly  chronic  t>-pes  of 
ulcer  (callous),  however,  which  are  not  likely  to  respond  to  medical 
measures,  surgical  interAention  is  indicated.  Polyvalent  bacterial 
VBwiues  assist  in  bringing  about  recovery  in  a  great  many  cases 
(see  page  r>0(>). 

Surgical  Trratment.— The  surgical  treatment  is  to  be  reaer\"ed  for 
positively  diagiuMticated  cases  with  recurrent  hemorrhages  which 
have  (jefie<l  the  best  internal  treatment;  doubtful,  obstinate  cases 
that  have  defied  medical  treatment,  and  in  which  the  s>-mptoms 
may  be  causeil  by  cholecj^stitis  or  pericholecystitis;  and  cases  of 
perforation.  The  treatment  of  perforating  duodenal  ulcer  is  always 
surgical.  The  perforation  usuallv'  occurs  in  the  anterior  wall  of 
the  proximal  portion  of  the  duodenum.  (See  Plate  XXVII  and 
page  507,^ 

JSJUNALULCKR. 

Pepiic  uWrs  of  the  jejunum  may  run  a  latent  course  to  perfora- 
tion, or  may  cauiiie  ^veiv  tnnible  tmm  the  beginning.  Some  cases 
have  hwn  di*iwere»l  o»l,v  after  gmsiroententstomy.  Prolonged 
■mental  irvaiment.  as  for  ilutnlenal  iilwr,  offers  better  prospects 
vi  KMPf  than  *urge^^^  exwpt  in  cases  of  perforatiiw.  In  prophj- 
laxi«.  alkali<  and  (ireful  dieting  s^houkl  be  the  rule  after  gastro- 
ectifrv*it»>oiy.  as  in  the  i-ase  of  benign  stomach  atfeotions. 

A  tvtun:  of  symptiin*  in  a  {vitjent  on  whom  a  gastn^nterostomy 
bis  t««r.  prtT\>nui:\i  !•:  iiften  il(^^i^■Mt^^v  of  a  in»--'tn*iejunal  ulcer  at  the 
*iw  oi  >>pf«t(oti.  HaK  of  the  uKvr  i-*  t>n  the  ins>tric  and  the  other 
haff  •.'c.  tbe  i:--:e>titial  >ide.  tiastn.tjejuual  uKvps  Axnir  in  about 
'1  per  <-Yv.'-  oi  :'r.v  opersitt\i  v-a?*^  Ri'*T.t£*T.i^Taphi>.'all\"  these 
rti«^  i^LOw  E-jiSiifx'.  »irt'i«miit\  aKnit  thi-  ;•.<■»  >ton'j>.  Etioki^ically. 
•r.  'he  -■j>.i<7.:j  or'  •.-Ajtrs.  rvtaiiwxl  ui;al**irt\ibi<'  >v.:".:re  material  is 
&.-cr*i.     IV^.x>;;,il  alin:i?".tati\>:-.  ha?  j:;m".  j>v\;  rv^ults  in  many 
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TYPHOID  ULCERS. 

A  NUUBKH  of  aculi'  iiiffictioua  cliscascs  give  rise  to  tlic  FunnAtion 
of  ulorrs  ill  the  ititi-stiiit'.  Krysipe1ii»,  vuriuin,  nntlirnx  iim)  septi- 
ceniia  are  all  respnnsible  f«p  u  few  rases  of  intestinal  ulceration;  but 
the  ulcers  of  typiiuiii  fevur  ami  dysentery  ure  well  known  and 
fre(|iiently  ocvnpy  a  prominent  position  in  these  two  diseases. 
In  army  camps,  in  mining  camps,  and  in  great  public  works  bring* 
ing  together  large  numbers  of  men  for  a  longer  or  shorter  time, 
there  is  seldom  the  pnj]>er  care  of  excreta,  and  in  many  instances 
typhoid  germs  are  <-arrieil  by  flies  from  the  latrines  an<l  prixnes  to 
food,  resulting  in  epidemics  of  typhoid  fever.  An<i  such  carriag* 
of  tj-phoid  bj'  flics  is  by  no  means  confined  to  these  great  temporary 
camps.  In  farmhouses  in  small  communities,  and  even  in  the 
badly-cured-for  portions  of  large  rlties,  tiphniil  germs  are  carried 
from  excrement  to  f<MKl  by  flies;  so  that  the  proper  snper\-isioii 
and  treatment  of  the  breeding  places  of  the  honse-fly  become  most 
important  elements  in  the  prevention  of  typhoid.  IlowanI  rightly 
Mieves  that  the  inneH  we  now  call  the  "hoiiae-fly"  shoiilrl  in  the 
future  l>e  termed  the  "typhoid  fly"  in  order  to  direct  public  atten- 
tion to  the  danger  of  allowing  it  to  Hourish  uncheekeil. 

Dietetic  Treatment. — This  is  not  the  place  to  discuss  the  whole 
field  of  tj'plioiii  fever  therapenties.  The  reader  is  referrnl  to  the 
large  works  on  the  practice  of  medicine  for  a  full  <Iiseusaion  of 
this  disease.  But  here  a  few  suggestions  may  l»e  made  with  refer- 
ence to  the  dietetic  treatment.  In  the  diet  of  patients  with  typhoid 
fever  it  has  lieen  the  leading  principle  up  to  the  present  time  to 
spare  the  diseusetl  bowel  to  the  greatest  extent  possible.  Tjphoid 
fever  patients,  so  long  as  the  temperature  eontinneil  above  normal, 
were  kept  on  a  purely  liquid  diet,  consisting  of  milk,  sugar,  pap, 
an  occasional  allowance  of  casein  preparations,  freshly  expressed 
meal  juice,  beef  tea,  incut  jelly,  thoroughly  softened  stale  white 
breail,  zwieback,  crackers  and  co<-oa.  M  the  same  time  nnalepties 
in  the  form  of  alcoholic  drinks  were  administered.  Only  after 
the  complete  ilisappearnnce  of  the  fever — no  ri?e  of  temperature 
fur  frie  to  eight  days — was  greater  variation  In  the  diet  and  a  little 
more  soiiil  fomi  permitted.     These  4>l<l  principles,  which  experience 
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liUH  sanctioned,  are  now  being  assailed.  Warren  Coteman,  par^ 
tit^ularly,  pleads  for  a  fuller  diet,  having  found  that  hemorrhage 
of  tlic  bowel  and  relapses  were  no  more  frequent  after  more  solid 
iiourislinient  than  with  a  purely  liquid  diet.  He  has  observed  less 
weitkness  and  fewer  complications  in  the  later  stages  of  typhoid  fever 
wlit-n  the  pntionts  had  been  fed  better.  Coleman  has  found  that, 
contrary  to  the  CHunmon  belief,  lai^  quantities  of  selected  foods 
t-aii  1h'  tnken  without  disturbance  of  digestion.  There  is  no  evi- 
ileiitv  to  indicate  that  the  duration  of  the  febrile  period  of  the 
di^'ii-se  or  the  range  of  temperature  is  affected  by  diet,  except  that 
serious  Tvcriideswnces  arc  rarer  in  patients  who  are  well  nourisbed. 
The  nionHJity  iif  the  disease  is  reduced  50  to  75  j)er  cent,  by  high 
cahirit-  fwHliug.  Shalfer  and  other  clinicians  agree  with  this  view 
(kf  hi^h  caloric  feeding,  ant)  it  has  now  come  about  that  the  per- 
missible tlict  in  t,^'plult<l  is  quite  \'aried  except  in  cases  in  which 
such  fe<-<lin);  is  iinixtssible  on  account  at  somncJence  and  grave 
|W>slrMt)on.  Various  (x>inbinations  of  milk,  cream  and  lactose 
shiHild  U-  sivcu  in  the  earlier  stages  of  the  disease.  Eggs  may  be 
a«)dt>)  (o  make  up  the  protein  requirement.  Some  of  the  cream 
n»aj  Iv  irivei)  in  ihe  fon«  of  iee  cream.  In  certain  cases,  if  patients 
ha\e  <litH\'iilt\  «ith  niaMii'atitiit.  eustai\lfs  mashed  potato,  cocoa, 
«)^4i-  >!»>Kv  athi  ^•^•Te!^ls  arv  ja^vu.  although  these  foods  are  usually 
n>iiiv  MiiiaWi-  Utcr  in  tht-  o>urse  (rf  the  difvase.  Scraped  and 
.-K-sv,x\]  JHf-ai  fnv  of  i>»iu>e\-ti\-e  tt>!siM-.  surfi  as  \Tal,  chicken, 
CiT.-s-,  S^t:;-.  and  s»(v(l»n«a.l.  \>-^j(t»bfc-j  »Tfll  nxiked  in  the  puree 
:.CT.-.,  siiih  *^  tiwts.)M\l  {v>tattit^  ri»v  aini  flt^r  ponidge.  masbed 
jwx-..*.  ^.  *;i^vr  ?ji>,;,v  aiui  tctxier  baked  f.xxt  are  now  permitted  or 

A  :.;fr  ,'A!,^TT,  .-s-;  h*.*  ix«r,-,  3>?v\T\i  :,>  Sf  <i  yreawr  ben^t  to 
V^jixu.-.  ^■^vT  •.\*:jcr.:>  iV^kr.  a  >.*»  »^ie-  F.xxl  i?  absorbed  by 
V;'>.''.'>.i  ;-«.;*^:>  ji>,-,>,^>s  *s  v\ie-,\;vrtifv_v  *<  V>  beahhy  mdn-iduals. 
.  :!.•!;•-  ","»""-^x^  ;tx\v,;-j;  the  r*-.%*i-«; >.■«■.  f.-CT-Terij  jwn  under  an 
rv-'iit^'-;  ;-..,.»,  .iv:  ,;.v>  '.x^;  :*i.r  ri«,Y  "  t*,x?  a  rift  calonr  diet 
:n:  .-;.}->.>.■  ,1  -.N-  .;^^l^^.s!■  j-  -.Kirffw,  M*r,y  paants  foel  so 
vi'i  ;,;j  1  ;'•.  j,-,  iSv  -„•  ■^•v.;t.v  tS;---  .x^ ■.-;■»*: i.>T.  ^x«i  after  their 
,;^ji  r-.-^.  -1,  ••.?,;i;a  '"^v  v.v  ti..  .'.n* -j.iT.  ct  Tttiients  who 
■:  '. ..  -rv'',*.  ,■  A,M.N  '.Vr^--  '•  v.w  -.••-'■:-  T.V'_*h>rtnaii.  <o  that 
iv  ,*.vr  .M  ..  1,,  ,.  I'v  -..vj^-.v  s v.  ;_>.  ^jv'T  -  TT^f-k-^ed  puietits 
.i.v-    >  I    .-.■-.  ....-u.    .\^  *.:,,-.  .■-.»,— rv*  *."r    tfss  frvt^ncan  aod 

t-^   .1-1 ...    ....        -■■v-,    >.   ^i->-,',>...  .     ,■•. (T. ;,itf ti  t>wrafc.Te  fl(  ner- 

■.iir-      ^     ::...  .i:    .,  \-^,  ■  ,i.        !vTI*,i""'.h»»;      -S.O      T«,'C      tXWT     aOV 

1     ■    1  V   ...I,.—,    '.w:!  ,,       .'v  i.Tn.n.T-:  .-i  iii^  ^vm 

1!       li.      "-.■:     :  V-        .1     ,    ,i'-.,i      ■.■•,>-   v!v».:i       X    .">!     .'a.l.rK^  AT  Bl'Wr 
II    ;!>.       1  .•  ■■..-V        V       .11.  X--    )    V        >--■-■.      .1    i.X'^Of  ]!»>'  be 

i'luii'    "-'■  '■■    ■  II  •    ■;,    vvxs   '.1  ■,    'v^'-    ..-  ■,•■    ;.)vmi^n  tnal 
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Pnnil.  AmDuaL  fliliiliw 

Apple  Mucc 1  ouhn  80 

liocon 1  Dunrc  2'tO 

Bre«d Av«r^»  sUue  133  Gni.)  SO 

liuitvr 1  put  (i  ounce]  80 

Buttermilk 1  ounce  10 

Orval  (vuokedj 1  heapintc  lablmpoonful  &0 

Oockuni I  ounco  1 14 

Orani  (20  per  cent.)    ....  I  ounce  GO 

Cuii(«rd  (UakMl) I  uuiii-e  ISO 

Kgg         i  {i  oiintvn)  >iO 

EgK.Khiw 1  30 

Ekk.  yolk I  50 

Ire  cTf-am 1  ounM  100 

Junket I  ounre  3S 

I^tost 1  tablusp<>oiiFul(9Gm.)  3a 

l.i>nion.vli< 1  oiinrc  with  milk  HUgar  120 

Milk  (wliule) 1  ounn>  20 

Piiialo  (whulft) I  medium  90 

I'olato  (moxbcd) 1  tahloapoonful  70 

Rine  (boUedJ 1  tablMpooiiTul  60 

SugoT,  cue 1  lump  16 

Sii|[»r.  milk I  lablcapoontul  36 

Tdubi Avenge  idim  80 

Whey     . 1  ounc«  1$ 

I.*rger  qiimitities  of  e«eh  article  sliuuld  be  jriven  at  each  suo 
CT'ssivc  fcwling,  to  fiirnUb  a  sufficient  number  of  caJorics.  If  tbc 
patient  i3  given  a  clear  smii),  an  egg  img  iimy  l»e  stirreil  in.  Each 
vfg  has  a  calnric  vahic  cif  M),  anH  if  six  c^'gs  arc  Riven  during  twenty- 
four  tuiurs  there  is  a  total  of  4!<0  caloricji.  FetnUng  at  two-hour 
intervals  haa  been  found  most  MitiAfactory.  Vriim  the  above  list 
of  foods  a  sufficient  variety  can  be  prescribed  Hi  tempt  the  appe- 
tite.   The  aim  shouh)  be  to  give  approximately  :i(H)0  calories  daily. 

Iltmghtoii  reviews  various  physioloRic  experiments  wliich  show 
that  during  the  fever  proce^**  the  Kl'^ndular  secretions  of  the  diges- 
tive tract  are  more  or  less  insufficient.  The  salivary  secretion  is 
less  than  normal,  ami  ma\'  even  beciiine  acid.  This  is  one  of  the 
causes  of  tbc  dry  mouth,  coated  tonpic.  and  surdes.  and  is  an 
indication  for  the  slight  ;<iilivary  siimulittion  attordcd  by  lemonade 
and  orange  juitr.  The  hydrochloric  acid  ut  the  sloiiiach  is  greatly 
dimini.'Lhed,  an<l  it  is  .^till  further  decreased  in  amount  if  the  fntxl 
does  not  c-untain  stHlium  cblorid.  The  altserice  of  stKlium  clilori<l 
from  the  diet  was  a  long-continued  mistake  during  the  milk-feedtng 
peri(«i  of  typhoid  fever  treatment.  The  bile  and  the  pancreatic 
.tecretion  are  aUo  decrea-sed.  It  has  been  estimateil  that  the 
ability  to  digest  foo<l  is  di-ereascd  from  10  to  12  jicr  cent,  ui  the 
typhoid  patient.  Hence,  as  the  alisurlmble  toitina  from  protein 
nialdigcstioti  are  more  injurious  than  those  of  starch  maldigestion, 
llic  deduction  seem*  rational  that  loo  much  protein  should  certainly 
not  be  adminLitered. 

Chitten*ien  and  otiiers  hnve  proved  that  m  pmtein  indigestion 
an  increasct)  amount  of  nitrogen  does  not  ordinarily  add  nutrition 
or  stn'iigth  to  the  syateui,  but  is  representeil  by  an  increased  output 
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<)f  iiitro)^  produotH  in  thv  urine,  tlie  IkmIv  takinn;  up  and  utilizing 
but  a  .imall  part  nf  the  nitrogen  ingtrstcd.  ThtH  Is  cvrtainly  juiit 
att  truv  of  a  t^plioirl  piitifnt:  and  the  iiitnjgeii  that  passes  oft  in 
the  uriiw  will  have  rntcrffl  into  irritating  and  even  iiMire  or  lew 
toxic  corn  !ii  I  lilt  ions  l>i-(<in-  tx-inn:  ex<Teted.  ll  would  therefore 
seem  advbable  to  give  the  t>i>hcHd  patient  just  sufficient  nitnigen  j 
for  \ta  needn,  nn  approximately  estimate).  As  soon  hh  eoiivales- 
eeiu-e  is  t-Htalilisher)  anil  the  patient  begins  to  put  on  flctth.  lie 
will  iif  iH'ft-vity  in-e<i  nuut-  nitrnKi-n — that  is,  more  protein, 

Ancitlicr  effeit  uf  the  ahsiirption  of  superfluous  nitrogen  eom* 
pounds  i»  initatioii  of  the  bl<^>dve»3t-ts.  even  to  tite  point  <^  cau»ng 
vasomotor  M>nstriction.  Tliis  eonatrietion  of  the  siirfaee  vesseU 
during  fever  prevents  rwliation  an<l  ijerspimtion,  and  as  a  rrsult 
the  skin  Ix-coineH  dry  and  hot  and  the  lemperatnre  is  inerea.-«cd. 

If  the  patient  reefixe^  an  unrR-eessury  auiount  of  protein  and  an 
insufficient  amount  of  carbohydrate  during  the  fe\'er,  the  increased 
quantity  of  aiiniionia  compoun<ls  formed  may  develop  en  a<^dmis 
of  the  s>'stem  or  a  diminished  ulkalinity  of  the  hloo<l  which  may 
temiinnte  futiilly. 

It  )ia.<i  In-en  shown  that  during  fever  the  glycogen  in  tJie  liver  b 
dimini^ied,  and  mitcss  starehy  foods  are  administered  it  may 
entirely  disapjiear,  all  the  glycogen  appearing  in  the  muMlcs. 
Thb  fact  prohshly  represents  a  need  of  the  celiH  for  combustible 
mnterinl;  again,  nnuthcr  iiulir-atioii  for  fu(Kl  that  will  readily  form 
glyeogeii.  It  is  also  a  well-known  fact  that  the  part  of  tiie  (xnly 
that  burns  first  in  protracted  fever  is  the  fat;  HnrI  tlie  more  fat  the 
patient  has,  the  longi-r  probably  will  his  musfle  and  other  s«>lid 
tisHues  be  protceteil.  Also,  in  the  aiisence  of  carbohydrate  fo<«l 
his  body  fat  will  bum  to  such  acid  products  as  <iiacctic  and  Iw-ta- 
oxybulyric  acids  and  to  niXTtone,  with  the  result  of  causing  acidosis 
nnd  death.  Hence  it  is  wise  to  conaor\'e  this  fatly  tissue  liy  pro- 
tecting It.  and  to  prevent  acidosis  by  the  ndniinLstration  of  such 
foods  {fats  and  starches)  as  will  furnish  nuiterial  for  the  fever 
process,  even  though  it  is  probably  impo»sil)le  for  the  patient,  under 
the  condilions,  to  dc]>nsit  new  fat.  In  other  words,  he  needs  more 
calories  than  he  has  l)eeii  receiving. 

While  it  is  well  known  that  glycogen  and  su^r  can  I>e  mctabt^ 
lixed  from  pure  protein,  us  evidenced  in  true  dialx'tes  mellilus,  it 
is  certainly  n  disadvantage  to  the  sj'stem  to  be  compelled  (and 
especially  during  a  fever)  to  make  its  glycogen  and  sugar  out  of 
protein  .■'tutf.  Therefore  it  is  quite  evident  that  starch  should 
form  a  large  part  of  the  typhoid  fever  patient's  diet,  with  the 
addition  of  sugar. 

The  ideal  estimated  diet  of  a  typhoid  fever  patient  shoiikl  thei«- 
fore  be:  a  small  amount  ut  protein,  just  enough  to  represent  if 
possible  his  daily  nitrogen  lass;  as  much  carbohydrate  as  he  can 
comfortably  digest  without  the  production  of  fialidetice,  given  in 
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st  mitvtl  til  the  inrltviiltiiil  pHtiont:  and  sodium  chlorid 
sufficient  for  his  liytlrochloric  and  ncptls.  The  patient  »)lould  also 
rewive  siime  fat;  and  he  should  have  plenty  of  water,  enoUf;h 
to  cause  him  tn  pass  at  leaM  a  quart  of  urine  in  twenty>fnur  hours, 
or,  better,  n  lar^-r  amount. 

Houchton  haA  drawn  up  a  diet  tahle  for  typhoid  ffver,  with  the 
amounts  of  protein,  fat.  carbohydrate  and  calories. 
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1  PtfntnlkSP  ot  ■obd  mattttUi. 

'  N^KliRililc.  Wriiliiti'if  vcBCtublis  Hre  ItuMo  ^ior  to  Fciokiue.  Biitlrr  naxlicd  to 
nniovr  frf*  ai^lil  U  prcfoim).  All  /ootU  Ui  be  Iborouit^y  otxikod^four  hour*  for 
vofftnblM  ullwr  than  [wUiIu.  * 


Tlif  I'rrfarafioii  vf  \'egtialjlr  .S'/i*;).— Sixty  grams  each  of  (treeii 
or  canned  Frt-ijch  pens,  white  dry  l>ean.t,  potmto,  rice,  and  noodles, 
and  l.i  grams  of  ciirrots,  arc  boiled  in  water  at  least  four  hours. 
Knoiigh  water  should  be  added  to  make  one  liter— which  i.s  suffi- 
cient for  four  fi-edinRS.  The  whole  yichls  7(jO  calories,  of  which  Ci.3 
per  cent,  is  protein,  less  than  0.2  per  cent,  fat,  and  4.'(.9  per  rent, 
carbohydrate-  When  ready  to  use,  etir  up  sediment  and  allow 
the  patient  to  eat  all  (inclu<liti|;  noodles),  with  the  excriition  of  the 
pea  and  Ix-an  akins.    Onions  may  lie  adde<l  for  flavor  if  desired. 

(ii'iiiTiil  Dinrliiiii/i  for  Frfding. — The  patient  should  be  fed  with 
8  spoon  by  the  nurse. 

The  foo<l  should  remain  in  the  mouth  as  long  as  convenient. 
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Allow  water  between  feedings,  not  at  feedings. 

Allowances  or  corrections  are  to  be  made  for  increase  of  nitrogen 
need  during  the  first  ten  days  and  during  convalescence.  At  the 
height  of  fever,  if  the  patients  cannot  eat  the  full  quantity,  sub- 
stitute isolyiiamic  quantities  of  milk-sugar.  A  relati\'e  decrease  of 
weight  should  be  reflected  In  the  caloric  value  of  the  food  on  the 
basis  of  4  kilograms  of  loss  per  week  of  disease. 

A  great  many  physicians  do  not  countenance  this  free  method 
of  feeding,  and  it  must  be  granted  that  in  many  cases  the  old 
method  appears  to  be  quite  satisfactory.  Experience  proves,  how- 
ever, that  the  more  liberal  feeding  in  cases  of  typhoid  fever  does 
not  cause  any  damage,  and  it  may  be  well  to  give  more  solid  food 
a  trial  in  selected  cases. 

Tjphoid  Carriers.— Until  recently  surgical  drainage  of  the  gall 
bladder  was  the  only  successful  method  of  treatment  in  cases  of 
gall  bladder  infected  typhoid  carriers.  In  tbis  condition  we  can 
now  bring  about  a  complete  recovery  by  the  judicious  use  of  the 
duodenal  tube  (see  page  104). 


CHAPTER  XLIII. 


tilX'ERt;  OF  THK  IXTKSTINK  ((■nNTiNtrw)). 


ACUTE  AND  CHRONIC  DYSENTEBT. 

Dysentery  is  a  specific  febrile  discjisc.  with  iiiflAmumtioii  niut 
ukvration  nf  the  Inwcr  ileum  nnd  colon.  It  is  caused  hy  ^-a^i<>llB 
infectious  agents,  of  which  the  mitToorgaiiisuis  ineiitiuned  below 
h»ve  been  differetitisted: 

1.  Kpidemio  djtwntery.  This  disease  is  apt  to  make  its  appear- 
ance Ainoiig  larjcp  masses  of  people  living  under  faulty  hyuienic 
citiiditions  and  on  pcmr  foml,  as  in  prisons,  insane  asylums,  iMirracks, 
and  in  war.  It  is  cjiuseil  by  the  dysentery  bnc-iUns  of  rihi}{a-Knise- 
Ficxner.  Thb  bacillus  rpseiiibles  the  typhoid  bacillus  somewhat, 
but  is  shorter  and  thicker,  non-motile  and  without  flaKielLfe.  Epi- 
dcmi<r  djsentcry  occurs  very  frcquentl\*  in  I'lurope. 

2.  Kridemic  dysentery  is  caused  by  the  Kndameha  histolytica, 
8ehaudinn,  and  prevails  in  tropical  countries  {Philippines,  Central 
America,  Southern  Chhia,  Egypt.  Soutbern  Italy,  Italkan  States*). 
Itecent  work  on  the  endamebw  by  Craig  shows  that  Kndameba 
tetragena  is  identical  with  KminmebB  histolytica.  'I'lie  endiunclnw 
are  roundish  cells,  two  or  three  times  as  large  as  a  leukocyte,  and 
possess  great  motility;  they  form  pscuihiiWMiiH.  by  the  aiil  of  whieli 
they  are  enabled  to  insinuate  themselves  lietttccii  the  epithelial 
cells  of  the  intestine. 

:J.  Uepf)rts  from  the  Philippines  show  that  dj'scntery  is  occasion- 
ally causeil  by  the  Hahuitirliiim  coH.  Tliis  orgHiiisni  has  an  oval 
body  7  to  10  mieromillimeters  in  length,  and  is  usually  found  in  the 
fresh  feces  hi  pairs.  It  pro<luee»  at  first  a  miki  intermittent  diar- 
rhea which  gradually  lx;comcs  dysenteric  in  eharaeter.  Hilbarzia 
hcnintobia  may  occasionally  produce  tJie  disease.  The  parasites 
Schistoama  japonica  an<l  .Schist Oema  hematohium  may  cause 
dysentery  when  they  cuter  the  body  by  way  of  the  alimentary 
tract  in  the  drinking  water. 

4.  Dysentery  can  also  be  caused  by  Lombliu  inti-stintdis,  known 
also  as  giardia,  This  is  a  parasite  foimd  in  the  upper  part  of  the 
small  intestine  of  the  ordiruuy  house  mouse.  It  is  also  found  in 
the  rat,  cat,  dug,  rabbit,  sheep,  and  guinea-pig.  Man  is  infected 
by  eating  food  soiled  with  the  excreta.  The  parasite  attacbeit 
itself  to  the  small  iniesline  by  means  nf  its  sucker.  It  is  a  Hageliate 
protozoan  and  may  be  found  rapidly  moving  in  the  warm  stools. 
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ill  i|k-  '-tnUmn-  Uinit  i4  <iy*wt«rj-  tbt  infrctioa  takes  pUce  chiefly 
lUt'Mi^U  i|f  uifihiin  i4  t\it:  it^x^,  due  to  impn^;ier  srwenge.  It 
''Nit  mIw)  Im-  '^riiv.vtvl  hy  <ltre<^  transmissiMi  from  nun  to  man  and 

faflwlofr.  'Hk;  MiKi';  pathfttrigic  picture  is  presented  by  the 
fpilly  'l''vi'|frj«<4|  iilivTHtive  trtage  in  all  forms  of  acute  and  chronic 
d^M'irliTy.  In  t\n:  lartp*  itttestiiie  irregular  lai^  and  small  ulcers, 
wl'li  itv''rlii{(|iiiit{  Ml({tf(,  licf^jme  confluent  and  threaten  to  destroy 
\uTyf  irrr-nn  of  tlii*  iiiiicihih  membrane.  The  non-ulcerated  mucous 
rrifliibruni'  iit  diirk  nil,  Kwollen,  covered  with  polypoid  granulations, 
Hlid  111  II  I'liiJililiiiii  of  M.'vere  catarrh.  To  this  are  added  abscesses, 
ilii'|il,v  nilitiili'il  ill  till-  inteHtinnl  wall,  which  may  perforate  into 
llir  hiiiM-i)  of  thi>  intestine  or  externally  into  cavities  formed  by 
Iii(l(iiiitriu1(iry  iiilliciiiiinrt,  or  more  rarely  into  the  free  peritoneal 
I'livlly,  'I'liiiN  iibNccHM'H  muy  develop  outside  of  but  in  the  neigh- 
liiirliiiiKl  iif  I  li<<  liirKc  intestine.  The  parts  most  frequently  diseased 
WTv  \\w  dt'mi'iiilini;  <iiIon,  the  sigmoid  flexure,  and  the  rectum; 
l)Ul  ll  1h  iHMNibIt'  for  the  whole  colon  to  be  affected.  The  develop- 
ment of  till'  iilivn*  viiricM  in  the  different  forms  of  d>'sentery.  Epi- 
tli'itiir  d\M<ii1tTy  (imnnenct's  with  a  catarrh  of  the  colon,  to  which 
In  iniiin  ikIiIihI  h  disMcntinatetl  diphtheritic  necrotizing  inflammation 
itf  till'  ntiiiHiiiM  nicinliraiK'  due  to  the  influence  of  the  baalli  of 
d,\ni'iitrr\,  i)ti-iini|»inii<d  by  extravasation  of  blood  and  swelling  of 
till'  follii'les.  When  tlie  iiwrwtic  epithelium  has  been  desquamated, 
nlii't't  WW  de\elii|Mil  Ht  the  spots  denuded  of  epithelium,  until 
tlH«H,\  llir  Hlxi\iMl('scril>ed  Np|x>«nutce  of  a  fully  de\-eloped  dj-sen- 
ter,\  i>  lir\tU);ht  uUnit.  \\\  emtemir  d>'senta>'  the  disease  com- 
utemt'x  iu  tl>e  Mibiuue<v4i.  The  e»danteh*r'  which  ha\"e  made  their 
\\*,\  thtMUith  the  epitlx'^ium  into  the  i^hmucosa  cause  infiltration, 
iHllnittinnt  tiDt  jtiM  ):T«miUti««»,  whk'4)  undergo  purulrat  degraeia- 
lht(\  Ai>,)  font)  i«n  u1>>-r.  l>itl,\  fni«n  thai  spot  the  mucous  membrane 
*hv»Htix<i»(\^  »»,l  the  uleenttiivi  »JeMr4if»n.  In  the  intrirml  between 
<ht~  U^t^tiK^nxc  v>f  th«-  t)i?vtt^  anil  the  end  \4  tbe  |Ti\T  durmic  final 
Mak>^  wNt^s-  «n  t W  stx'^V'  A  ihe  A^aneus  fivntj^  d  in&iimatiaD  of  the 
WM^>^^^^  «>*-*«!v-!t!v  *i\^  .'i'  jSr  f.TwuiiiV.  .■<  «yJQ  cr  \»Tp;  ulcers 
\\>n\>  s;v  .Ns^-Tv-^Mw  ,-\»r.x-*3i>  *>  etlixT  ^rawe  «r  h^x  cases. 

«!mr*MM^      \t:n'   »^i    .-V.-vmi.-    .*\-*!r^«>    ai<r  diffcmitiated 
,^;!  ?,>*  ;\       '.N  a,-i.r,-  '.vw,  ■aswfci^  Arcwu^  ^viddt^y.  vitlKNit  any 
i|Vv\  v«,v  v\v  ,y.,v.,..v      v-v^-i^  J  v^-rt  7«*7»,«  it  fSxanU  pkencoMna 
.^  •  'v,!     ;  >v-.-v-  .x\'M-  SpoiwT'^  «Ai^-iiKMT.  H  the  b«Mvl, 

'.  -  'v  ^  'v-i.  >.-.vwv  .Nii-aiir  tvow  wv*k  AHlcr.  hn  l»l»r 
^^  .  .  ■,.,-.,v  '.ivv  ».».^  rw^  .w^  W^m:  lier  (vntain 
v.     'v     .  ',    ;^s,oiv*.  I-".-  rtv  .-IT*  s-  .■nTiwr  >bc  4x-awtw>': 
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is  annoyed  by  tenesmus  and  oolicky  alxlominnl  irahis.  Sikmi 
pcntTal  sj-mptnms  make  thfir  appciirunci-.  as  fever,  laasituile, 
einm-intinn.  vdinltinc  tuiorexiii  nml  gn-aX  thirst.  Tin-  <li»eflsf 
persists  in  tliis  manner  for  scvi-ti  to  Icn  days,  am!  when  siiocwsfully 
livuted  imprnvetiK-nt  follows  in  iihunt  two  or  llirw  weeks,  and 
finally  recovery.  Tht'  n>utiiic  micmsct^ic  examiiiation  of  the 
stooU  for  (-nilamehie  in  uU  casert  of  ImiwcI  di-sease  in  w«rm  climates 
will  idimt'  cWr  up  the  dia^nusU.  In  the  majority  of  cases  the 
pdtlioKciiic  iirniinism  is  wisily  nnd  (Hiickly  foinid,  on  exiiminitit;  u 
drop  of  tlic  bloutl-staiiied  mucus,  thinly  spread  out  under  a  covcr- 
icliiss  nil  a  warm  slide,  with  on  ordiiinry  ^iiieh  lens.  IntestiniU 
distiirhaiices  simulatiiiR  amebic  d\-sentcry  may  be  due  to  an  amcba 
known  as  OHiKiii  miKrims.  Kinetin  Is  very  efTeetive  in  the  treat- 
ment of  this  as  well  as  the  commoner  forms  of  amebic  dysentery. 

CoinpUcMions.^'1'he  disease  may  Ikt  cuuiptic-ated  by  pt-rforaUoiis, 
abwesses,  and  cxuiiatcs  into  the  perienteric  connective  tiDsue.  A 
fre<|uenteomplie3ition  in  iimeliir  dysentery  is  abscess  of  the  Vkvvr, 
caused  by  migratiim  of  cndamcba*  into  that  orfcan. 

It  follows  from  llic  foreuoiiig  lliat  the  dist-jise  i.s  always  a  grave 
one  and  that  it  is  im]>ossible  to  form  a  clear  opinion  at  the  outset 
as  to  its  course.  Ilecover^-,  however,  is  ultoRetlwr  possible  under 
proper  Iri'ntment  in  Imth  the  acute  and  chronic  stages. 

i^opbrlaxis.— 1  >iirin^  i-piileinics  of  dysentery  it  is  es^ntial  that 
the  stools  l)e  disinfeded  wrid  that  the  refuse  water  he  well  drained 
away.  The  supply  of  ilrinking  water  must  lie  purv— boiled  if 
iiecessnry.  The  friends  nnd  nurses  must  be  instmcteii  to  keep 
themsehes  scrupuloualy  clean  and  to  disinfect  their  hands  and 
clothing;  thoroujfhb'. 

ProKQOsia. — With  repard  to  prognosis,  recoveries  are  more  apt  to 
iKTur  in  acute  ihan  in  e)>idemic  dysentery,  and  much  more  likely 
than  in  s|H)railic  cnflmiic  dysentery.  The  acute  eases  sometimes 
pursue  H  ctHnpnriit ively  mild  course  and  end  in  early  recovery. 

When  recovery  is  not  absolute,  amebic  dyscnterj"  may  continue 
and  the  symptoms  of  the  disease  never  entirely  disupix-nr.  In  some 
cases  the  symptoms  at  first  entirely  disappc4ir  for  a  considerable 
time,  even  for  munths,  but  acute  relapses  re|>eate<lly  follow  the 
sli^jhtest  errors  in  diet,  cohls.  or  some  unknown  cause.  These 
relapses  inuy  Im-couu-  more  an<l  more  serious  in  chanieter,  so  that 
the  patient  is  ftradually  brought  to  a  ver>'  low  ebb,  as  reganls  botli 
his  physical  and  his  mental  condition:  anemia  sets  in,  nnd  in  time 
there  Mii)eneneH  a  condition  of  severe  inanition:  it  may.  however, 
lie  years  l>efore  this  stajre  is  reni-hwl.  In  other  case*  the  inti-stinnl 
dislurl>ances  never  yiehi  after  the  acute  stage  has  been  overcome, 
diarrhea  kwping  up  persistently  and  sometimes  revealinft  bkHxt 
or  pus.  When  a  case  is  seen  in  this  stage,  the  diarrhea  having 
persistetl  for  years,  it  often  hapiwns  tlmt  the  diatcnosis  of  <lyseiitcry 
b  not  immediately  made.  Tnless  the  symptoms  improve,  snich 
40 
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chntuic  iiivnlids  decline  more  rapidly  than  the  subacute  cases  and 
fiimlly  siiiriimh. 

Tnttment  of  Acute  DysentAr;. — The  method  of  treatment  at 
the  onset  of  the  disease  is  similar  to  that  adopted  in  eases  of  severe 
febrile  iiitestinid  eatarrh.  During  the  first  days,  strict  rest  in  bed 
and  complete  fiistiiin  or  pseudoiiutrition  must  be  enforced,  together 
with  the  iidmiiiistnition  of  a  purgative  (castor  oil,  calomel,  sodium 
atilphate)  in  order  to  free  the  bowel  as  much  as  possible  from  disease 
germs  and  disintegntting  or  de<omposed  materials.  Warmth  should 
1h>  freeiv-  applitxl  to  the  abdomen.  The  diet  should  be  purely 
li(]uid,  mucilaginous  and  antiputrefactive  during  the  further  course 
of  the  ili^'ase  isw  (>«gi>  174).  Milk  is  to  be  avoided.  The  follow- 
ing must  also  Ix'  aI>solutely  pn>hibited:  meat  broth,  meat  extracts, 
albmmis«'s  tind  (H>ptones.  For  thirst,  rice  and  sago  waters,  port 
wiiH-  and  nstrin^^-nt  clan't  can  l*e  given.  Lemonades  and  mineral 
w«ters  an-  to  Ix-  [imhibittHi,  \'ery  gradually,  and  only  when  the 
stools  Wg'm  to  slwiw  a  fwiJent  character,  a  return  to  nonnsi  diet  is 
attvmptixl,  t;r»'»t  cautitm  ntust  Ite  exereisetl  in  this  respect,  and 
not  until  the  st(n»U  have  shown  themselves  quite  normal  for  weeks 
m!i>  a  full  or»lin,-»r\  dit>t  U-  tentatively  permitted.  Even  then  it 
Vs  iKx'r'ssarv  t*>  svoid  for  a  l»Hig  tin»e  any  kind  of  solid  food  and 
articK-s  cf  diet  which  art-  highl\  s«»sone»i  or  rich  in  residue.  A 
»>M»stitwtin>:  diet  «v  )«g<'  IT-  must  be  cruwinoed  for  several 
w«rvl,s. 

\t.:i  ,■  ' .;'  /St!,— .;-•:.•,  In  xddtiion  to  shiherence  to  the  strictest 
.iietv:;.-  r^-i:;;L-»:K>r.*.  ni(>ti>-»liiHi  [^ji;  a  verj  imponant  part  in 
the  :T\-ii;;»vft  .<■  *»-!;!«■  .ly^iitcri,  TW  nullx  ipe«aciianh«.  the 
T\v>^  ,s;  tV.v  l>rs_-:;:^:-.  -.ixviiasat^ha,  ttrowd  ""d\-*ntef>-  root"  in 
jSe  :t\:v,^  :•>  :?»■  tvirtu-.itar  x'.~-o:  tha:  exer:s  a  directly  specific 
av?\-;-,  :■■,  *r.x":'v  ,i\^;;i-ri,  I:  i>  :>•»■  \;.i':e  cWr  to  what  par- 
ty.;"^- ,v.--^:;-,x":  .-;  ;S-  rv*-;  :?.<■  s»:iirio:iT>  effert  obtained 
>S,x:"vi  -V  i-*~S\-  '."^v  Tvvt  >\v.Ta;r.>  a  jxv.i.air  laciwc  acid  and 
*^vi^'  aVvcsv,^  ■.  V  ■-v--t  :r.;v.--a;-,;  v-i'  :>*>*  brtcj:  emedn  and 
.ifts>.*-;\  :.  »  'yN  •-,-  x-Ti.,v  >  ,r.5f,  t:  >  t~  i-s^abttied  fact  that 
T\'  •-■■■:^"ri,f"-  V-..V  :v  -■,  ^:  ••,:.,■  VL-yr-.-.-ft",  iTxi  a:  ;2X^  even  an 
»,v^:  i.,v.'.  i M.v  -.s^. ■- V '-.v  ."  :v  -,-<  .i'  --v<-*.-*^-,ha  The 
.">"4i<  >  ■-■.  --•  -'-,■  o*",*.".-;,-^  ■  -J,-.  J—  v^r,^fr>--  When 
:x-    -Jo^  <  ,^^    V    \.- .  .x\,t,    >  i" V  ;>  »  i;r>-  :e  l  lA.     15 
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The  Hilrniiii^tratiuti  nf  ipecac  thmugh  t\w  diiixkiia)  luhe  <Kig. 
11)  liHs  Iwii  (lisliiu'tly  pllk'ftcioiis.  Berk  usi-d  4  to  S  Gm.  (1  to 
2 drams)  of  powtlcrpil  iiwcHc  in  wsirm  water  op  suHpended  in  ttcnciH 
niucilu)^.  Two  to  six  (lost-!*  vivrv  given,  at  intt-rvats  of  one  to 
three  days.-  ThtTc  was  m-casional  nausea  and  vomitinjj;.  The 
drug  dws  nut  irritati-  the  storniirli  when  given  in  this  way.  Sim- 
ilarly, wine  of  ipecac  in  doses  nf  ;i[)  to  l.il)  fV.  (one  to  five  oiintt^} 
can  \iv  udministered  by  instillation  daily.     (Sec  Chapter  III.) 

Much  contradictory  evidence  has  been  Riven  on  the  etfeii iveness 
of  i|K-cacuanlm  in  the  treatment  of  dyH^-nlery.  It  is  hiriady  through 
the  efforts  of  Major  I<eonar«l  Rogers.  l*rofcssnr  of  l'atholoi{:\'  in  the 
Medical  College  of  Calcutta,  that  ipecaruanha  lias  hcen  restored 
lo  favor.  In  his  well-known  work  on  Fevers  in  the  Tropicus  he 
points  out  that  the  ipeeaeuaiiha  treatment  of  iimeliic  hepatitiis 
prevents  the  occurrence  of  suppurative  hepatitis,  or  tntpical  liver 
abscess — that  this  eomplieation  could  be  entirel.v  avoided  it  the 
treatment  by  Ipecacuanha  were  employed.  Suppurative  hepnlttis. 
in  his  opinion,  may  well  be  included  ui  the  list  of  maladies  which 
recent  reseiirch  work  has  tHr;;i'l\  eiintpien-d;  fatJil  caM-sin  the  Itrilish 
vVrmy  in  India  liavu,  it  appears.  Ijccn  greatly  rcdueed  within  the  paat 
few  j-ears. 

<'rc<lit  must  again  he  given  to  lt<)gers  for  the  first  cxiwrimental 
results  ill  the  Ireiilincut  of  dysentery  with  einetin,  the  active 
principle  nf  i|>ccacuanha.  lie  found  that  on  placing  a  piece  of 
mucus  conluining  numerous  active  eiuiumehie  in  norinid  stdiiic 
solution  with  cmetin  hydrochlorid,  the  pathogenic  organisms 
were  immediately  killed  and  mulerially  nltcnil  in  microscopic 
appearance  by  a  l:l().()(Ml  solution,  while  after  a  few  minutes  they 
wert-  rendered  inactive  anil  appari-ntly  killed  li.\  lus  weak  a  solution 
as  I  :  1IH),IH)[).  lie  found  also  that  this  powerful  alkaloid  could 
be  safely  udniinisteriii  hypwlermically  in  the  treatment  of  amebic 
dysentery. 

The  sulx-utaiieoii-s  injection  of  suhible  salts  of  emetin  is  now 
known  to  be  a  specific  reined>  for  amebic  hepatitis  and  amebic 
d,\-Heiitery.  The  liydrochlorid  of  cmelin  is  tiswl  on  account  of  its  free 
solubility.  The  dose  is  O.IW  to  0,()4  (Jm.  {\  to  \  grain)  twice  daily 
for  three  consecutive  days  ami  then  on  alternate  da.vs  until  the 
elinieid  symptoms  have  dearei!  up.  It  is  rarely  necessary  to  give 
more  than  O..*!  (Sm.  (S  grains)  The  extraonlinary  rapidity  with 
which  very  marked  imprnvement  follows  the  subeutanwms  injec- 
tion of  O.OIJ-dm.  ri-grniii)  doses  of  emetin  hyiirochlorid  is  of  the 
greatest  diagnostic  importance.  In  cases  of  haeiihiry  dysentery 
and  other  non-amebii'  atl'eciions  the  dni^  has  no  material  effect 
on  the  progress  of  the  disease.  The  effect  of  this  new  treatment 
furnishes  a  very  reliable  clinical  differentiation  l)etween  the  two 
tj-pes  of  dysentery,  which  is  of  great  advantage  to  the  clinician. 

Emelin  hy<lrociilorid  can  be  administeml  intrn%-ei»Misly.     The 
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pulse  may  oc'casionally  be  tense  or  intermittent,  but  in  the  main 
the  treatment  is  safe  as  well  as  satisfactorj-.  The  dose  b  0.06 
Gm.  (1  grain)  in  1  Cc.  (Ifi  minims)  of  water. 

The  toxic  effect  of  emetin  on  the  endameba  is  due  to  the  benzyl 
esters  it  contains.  Benzyl  benzoate  acts  as  a  synergist  with  ijje- 
cacuanha  or  its  alkaloids  and  shortens  the  attack.  It  takes  the 
place  of  morphin  in  that  it  slows  the  peristalsis  and  relieves  the 
pain  and  tenesmus.  The  20-per-cent.  alcoholic  solution  of  benzyl 
benzoate  should  be  given  in  doses  of  2  Cc.  (30  minims)  in  a  half- 
tumbler  of  water  three  times  daily  (see  page  276). 

Hemorrhagic  gastroenteritis  has  been  produced  experimentally 
with  emetin  hj-  a  number  of  investigators.  It  may  be  difficult 
to  recognize  emetin  diarrhea  in  the  course  of  treatment,  because 
the  symptoms  and  the  gross  appearance  of  the  stools  are  almost 
indistingui.shable  from  those  of  amebic  dysentery.  Increase  in 
the  doses  of  emetin  must  be  made  with  caution. 

A  saline  cathartic  or  an  effective  dose  of  castor  oil  is  advisable 
as  a  preliminary  to  the  emetin  treatment;  and  this  should  ite 
followe<l  up  by  iiu  occasional  saline  throughout  the  treatment. 
Thus  not  only  are  the  dead  CTidamcbie  washed  out  of  the  bowel, 
but  the  encapsulated  ones  are  drawn  out  of  their  protected  positions 
and  attacked  by  the  emetin.  It  is  these  encjstcd  amebte  that 
account  for  the  recurreni-e  of  the  <lisea.se  after  treatment.  To  per- 
manently eradicate  the  infection  it  is  advisable  to  give  a  second 
course  of  emetin  injections  about  two  weeks  after  the  first,  and 
a  third  course  about  three  weeks  Inter. 

Good  results  are  reported  from  the  internal  administration  of 
emetin-bismuth  iodid  in  the  treatment  of  amebic  dysentery.'  The 
dose  is  0.2  Gm.  (li  grains)  in  capsule  evcr\'  night  for  twelve  con- 
secutive nights.  The  drug  is  apt  to  produce  nausea  and  vomiting 
unless  these  complications  are  guanled  against.  Siiould  there  be 
any  sign  of  nausea,  boiling  water  should  he  sipped.  During  the 
course  the  patient  is  best  kept  <|uiet  in  bed.  For  the  first  few 
nights,  or  until  tolerance  for  the  drug  is  well  established,  the  pillows 
should  be  removed.  In  the  event  of  salivation,  the  saliva  should 
not  be  swallowed,  but  expectorated  or  removed  with  cotton  swabs. 
It  is  said  that  the  curative  effects  of  the  cmctiu-bismuth  iodid 
treatment  are  usually  permanent. 

The  cnmbinefl  treatment,  emetin  hypcxlemiically  and  emetin- 
bismuth  ii>did  by  mouth,  gives  the  best  results.  Emetin  is  given 
hi  doses  of  (l.ni;  <'ini.  (.1  grain)  for  five  days,  and  the  emetin-bismuth 
iodid  in  salol-coated  pills  in  doses  of  0.2  (ini.  (^i  grains)  daily  for 
twelve  days.  Treatment  is  begun  with  both  medicaments  <m  the 
same  day. 

'  The  liiiipcl,  Mnrth  31.  1917.  i>.  182. 
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Kpinephriii  will  promptly  relieve  the  dysenteric  pains.  Admin- 
istered internally  it  relieves  not  only  the  pain  but  also  the  nausea, 
as  well  as  the  hiccough  which  b  often  a  troublesome  complication. 
Ordinarily  the  patient  is  given  10  to  20  drops  of  a  1 :  1000  solution 
in  water  every  hour  or  two. 

Arsphenamine  can  be  introduced  into  the  circulating  blood  in 
sufRcient  strength  to  kilt  the  endamebse  without  endangering  the 
host.  Intravenous  injections  of  0.6  Gm.  (10  grains)  of  arsphenamine 
appear  to  yield  excellent  results.  Winn  reports  11  cases  in  which  the 
endamebfe  disappeared  from  the  stools  in  twenty-four  to  seventy-two 
hours  after  arsphenamine  was  administered. 

In  oriental  countries  simaniba  bark  is  frequently  employed,  and 
to.it  are  ascribed  virtues  similar  to  those  of  ipecac.  Its  active 
principle  is  a  bitter  glucoside,  quassin.  The  bark  is  given  in  the 
form  of  a  decoction  (1:10,  one  tablespoonful  every  two  hours),  or 
as  wine  of  simaruba.  Uzara  also  has  a  striking  and  prompt  effect 
in  amebic  dysenterj-  (see  page  276). 

During  the  Boer  war  cases  of  acute  dysentery  in  South  Africa 
were  said  to  improve  under  treatment  with  magnesium  sulphate  in 
hourly  doses  and  proper  diet.  On  admission  to  the  hospital  the 
patient  was  given: 


Gm.  or  Cc. 

fl— Oleiricini 30 

Tincturas  opii 1 

Aquie  menthte  pipeiitie      .     ,     ,     .     30 

Misce. 

Sig. — At  once. 


0  5i 

5  Tllxxir 

0  5i 


And  as  soon  as  the  bowels  had  been  thoroughly  cleared: 

Gm.  ot  O, 

H^MaRnesii  sulphatis 4  0  5j 

Acidi  Butphurici  diluti 10  Tt[KV 

Aquffi  incnthx  piperiUe      ....      4  0  3i 

Miece. 
Sig. — To  be  given  every  hour  until  the  stools  become  feculent. 

As  the  tenesmus  was  relieved  and  the  evacuation  of  blood  and 
mucus  ceased,  the  sulphate  of  magnesium  was  administered  corre- 
spondingly less  frequently,  but  was  alwajs  continued  for  about 
forty-eight  hours  after  the  dysenteric  symptoms  had  ceased.  The 
diet  consisted  of  arrowroot,  milk,  soda  water,  and  brandy  or  port 
wine. 

The  bark  of  catechu  is  also  a  favorite  drug.  It  ls  administered 
either  as  a  powder,  0,1  to  0-3  Gm.  (2  to  5  grains)  three  times  a 
day;  in  the  form  of  keratinized  pills  of  catechu,  0,2  Gm,  (;!  grains) 
eight  to  ten  times  a  day;  or  in  the  compound  tincture  of  catechu, 
in  teaspoonfnl  doses  six  to  eight  times  a  day.  The  usual  intestinal 
astringents  (sec  page  276)  are  also  employeil. 
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Iodoform  is  also  Riven  internally,  either  0,05  Gm.  (1  ^&m)  iodo- 
form with  0.03  dm.  (^  ^ain)  opium,  or  tombined  with  bismuth: 

Cm.  or  Cc. 

I{— Bismuthi  salicylatie 2|0  Saa 

lodotormi 0|3  rt.  v 

Miare  et  ft.  pulv,  no.  vi. 
Sig. — One  jHjwder  daily. 

In  the  Panama  Canal  Zone  amebic  dysentery  is  treated  with 
large  doses  of  bismuth  subnitrate.  The  method  consists  of  com- 
plete rest  in  bed,  milk  diet,  colonic  irrigation  with  normal  saline, 
and  bismuth  by  mouth.  In  severe  cases  a  heaping  teaspoonful  of 
bismuth  subnitrate,  suspended  in  a  tumblerful  of  plain  or  effer- 
vescent water,  is  given  every  three  hours  day  and  night,  the  amount 
being  decreased  only  when  improvement  is  maintained-  The  only 
alarming  symptom  that  may  occur  is  cyanosis,  and  this  quickly 
subsides  on  the  administration  of  magnesium  sulphate.  It  is 
assumed  that  the  drug  does  not  act  upon  the  microorganism  of  the 
disease,  but  upon  the  associated  putrefactive  sNinbiotic  bacteria, 
the  presence  of  which  Is  essential  for  its  growth.  In  fifteen  to 
twentj'  days  after  the  beginning  of  the  treatment  the  bismuth 
subnitrate  passes  through  the  bowel  white  and  unchanged.  By 
this  time  the  putrefactive  bacteria,  which  usually  liberate  the 
nascent  sulphur  in  the  proteins,  are  destroyed,  and  the  bismuth 
is  not  converte<!  into  the  sulphid. 

Saloi  can  also  be  employed: 

Gm,  or  Cp. 

H— Saloliw, 

BiHniulliiKiibnltralis, 

■Sodii  bicarlxmatiB jLiL    0'3  gr.  v 

Extractj  (>i>ii       , 01015  gr.  \ 

Misce  et  ft.  puiv.  no.  i. 

Big.— One  iKiwdcr  three  »)r  tour  times  daily. 

Kaolin,  bolus  alba,  or  talcum  may  also  be  used  (see  page  279). 

The  local  trejifmcnt  \ytT  rectum  of  the  diseased  intestine  is  very 
important  and  is  applied  in  the  form  of  medicated  irrigations. 
Alleviation  of  the  pains  and  tenesmus  and  diminution  of  the  blood 
in  the  stools  follow  irrigations  with  h<)t  solutions  of  epinephrin; 
add  10  to  20  drops  of  the  commercial  1  :I0()0  solution  of  epinephrin 
to  1  liter  {I  quart)  of  water  at  110°  to  120°  F.,  and  inject.  Or 
peroxid  of  hydrogen,  methylene  blue,  or  permanganate  of  potassium 
may  be  ad<lcd  to  the  hot  water.  iMicmata  of  1  to  o  per  cent, 
silvol  are  often  of  benefit.  American  investigators  have  advised 
cold  enemata,  and  the  application  of  ice-bags  to  the  region  of  the 
large  intestine,  l)ccause  of  the  sensitiveness  of  the  endamebie  toward 
cold.  Some  authors  employ  in  dysentery  the  treatment  recom- 
mended by  Cattani  in  clu.lera,  which  e<msists  of  tannic  acid  entero- 
clysis:  2  to  2^  liters  (quarts)  of  a  lukewarm  0.,Vper-ccnt.  tannin 
solution  is  introdui-ed  slowly  into  the  large  intestine  two  or  three 
times  daily,  and  kept  there  '  i  minutes  (see  page  232). 
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The  pains  and  tpneyniiH  may  he  relieved  by  siipixisiturics  of 
mil,  cm-aiii.  t-piiiL-plirii),  ur  extract  of  licltiulniitia;  or  Iiy  the 
ibtraiion  l>y  niuiith  nf  10  In  20  linips  i)f  epiiiephrin  IrirHJO,  a 
proeedurt-  wUk-U  lins  bct-ii  found  to  Ik-  safe  and  hannlf^'t.  Unotl 
efFecl»  may  be  obtained  b,\'  hydmtberapeutic  procedures  such  bla 
moist  heat  and  wanu  puc-lu  to  the  ah<{utii<.ii. 

Diiriii);  the  pa^it  few  years  the  serum  treatment  of  epidwnio 
djsenter.*'  has  tieen  made  the  Milijwt  of  various  exptTunents. 
Vaillard  and  Depler  have  prepared  an  anlid^vsenterie  serum  which 
b  aaid  to  hiiv-e  u  very  heiii-ficial  clTect.  tlie  number  of  stool:*  dimin- 
ishing immediately,  with  wiihsequeru  improvement  of  the  (^-tic-nil 
oundition.  They  reeomineiid  tlii-ir  serum  as  the  only  etVotive 
therapeutic  aK*'!'!  in  the  treatment  of  bneillary  dyseiiterj'.  In 
ciues  of  doubtful  origin,  combiUL-d  treatment  with  emetiu  and 
polyvalent  antid.\'senteric  serum  is  recommended.  Shij^  also 
has  prepantl  an  immuniKini;  serum  with  uhieh  he  has  obtained 
jtood  resuUs  in  cases  of  dysentery  causeil  by  the  Sbiji-a-Kmse 
lutcillus:  this  serum  atititlotes  the  Flexner  bacillus  also,  hut  tn  a 
decidedly  less  extent.  .\  jjolyvaient  immuni/.in^  senun  has  been 
prepared  by  Coyne  and  Auche;  it  is  obtained  from  a  single  horse 
immunized  a^iinst  three  distinct  baiterial  cultures.  An  injec- 
ti<«i  of  till  to  XU  (V.  of  a  midtivalcnt  antidysenteric  scrum  acts 
remarkably  well  in  a  majority  iif  cases.  Striking  results  arc  reported 
in  chronic  relapsing  cases  of  dysentery  from  the  use  of  a  small 
dose  of  stock  vaceine  at  fixed  intervals.  The  vaccine  employed  is 
prepare<l  from  a  eulturi"  of  the  ShiRa-Kruse-Fiexner  baeillus.  heated 
to  00°  ('.  and  suspended  in  salt  sulutiun.  .Stock  vaccine?  sensi- 
tized with  antidysenteric  serum  have  jtiven  strikin);  results;  the 
simile  dose  never  exceeds  10(),0(XI,000  bacteria. 

Treatment  of  Chronic  Dysentery.  <'hr<inic  dysentery  is  usually 
amebic  and  the  principles  of  treatment  are  about  the  same  iw 
those  which  a|»|)l>  to  jii-utc  dy^ntery.  If  a  s>'stemfttic  cure  is  to 
be  undertaken,  the  patient  must  be  kept  in  bed  for  several  weeks. 
The  diet  should  at  lirst  t>e  strict  and  spannn,  but  as  soon  as  pos- 
sible more  free  and  rich  in  caloric  value,  and  free  from  chemical 
ami  uiis'hanicai  irriiant-..  \Vheii  it  becomes  jxissible  to  improve 
the  strenRth  and  the  pcneral  state  of  nutrition,  a  distinct  advantage 
has  l>eeii  obtained.  ('Are  hi  the  administration  nf  milk  is  required. 
At  first  salicylic  acid  or  limc-watcr  should  Ih-  added  (two  tablcspoon- 
fulsof  linu-water  to  ii  (piiirler  of  ii  liter  (i  pint)  of  milk  ((mikc  17ti). 
.Should  this  hi-  borne  well,  it  can  tic  given  more  freely,  Kelir.  and 
particularly  yoghurt,  may  l»e  given  with  advantage  at  limes.  I'ure 
culturRt  of  lactic  acid  bacilli  may  lie  employed  with  benefit.  In 
some  cases  exclu-sive  systematic  milk  cures  are  very  u.-sefi)l,  but 
they  are  not  suitable  for  all  eases  (see  (wgc  Hilt).  Just  as  in  the 
case  of  aeute  dysentery,  a  constipating  diet  (see  pajte  172)  should 
be  continued  for  an  indefinite  peritxl  of  time. 
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The  treatment  of  chronic  dysentery'  hy  medication  h  approxi- 
mately identical  with  that  of  acute  dysenterj'.  The  remedies 
mentioned  in  that  connection  Oiust  be  also  considered  here,  espe- 
cially the  subcutaneous  injection  of  emetin  hydrochlorid.  When 
the  use  of  this  drug  is  not  feasible,  radix  ipecacuanhte  should  be 
given  in  large  doses  (2  Gm.— 80  grains).  Every  few  days  a  dose  of 
castor  oil  is  given  in  addition.  Olive  oil  in  large  doses,  two  table- 
spoonfuls  up  to  four  tablespoonfuls,  three  times  daily,  is  said  to 
act  well  in  some  cases. 

In  chronic  cases  the  lesions  are  found  to  be  limited  to  the  lower 
half  of  the  large  intestine — descending  colon,  sigmoid  flexure,  and 
rectum.  It  is  very  desirable  to  use  some  medication  that  will 
destroy  the  endameba  or  bacillus  and  at  the  same  time  heal  the 
ulcerated  surfaces.  Recently,  iodoform  enemata  have  been  recom- 
mended in  chronic  amebic  dysentery.  They  are  adminbtered  while 
the  patient  is  in  either  the  knee-chest  or  the  left  lateral  posture, 
in  the  quantity  of  250  Cc.  (i  pint)  of  an  iodoform  emulsion  con- 
taining 5  parts  of  iodoform  to  1000  of  mucilage  of  gum  arable.  The 
enema  must  be  given  high,  and  an  attempt  should  be  made  by 
massage  to  propel  it  as  far  up  into  the  colon  as  possible.  The 
iodoform  is  allowed  to  remain  within  the  bowel  for  ten  minutes,  and 
most  t)f  it  is  then  washed  out  by  two  separate  water  enemata. 
Poisoning  is  not  apt  to  occur,  but  in  some  individuals  having  an 
idiosjncrasy  toward  iodoform  a  severe  urticaria  may  make  its 
appearance  (see  page  2;iti). 

A  combination  of  the  emetin  cure  with  the  iodoform  irrigation 
seems  to  be  the  most  effective  treatment.  Many  permanent 
recoveries  ha\e  been  reported  from  thiw  procedure.  Bismuth 
subgallate  suspended  in  gum  arabic  or  oil  lias  been  recommended 
instead  of  the  iodoform.  In  some  cases  tannic  acid  enteroclysis 
or  2-per-cent.  solution  of  sodium  salic\late  may  be  useful.  Quite 
recently  colonic  irrigation  with  petroleum  has  been  recommended: 
the  amount  specified  is  one  liter  (quart),  which  is  said  to  reach  as 
far  as  or  even  beyond  the  ileocecal  valve.  The  oil  is  retained  for 
ten  to  twenty  minutes. 

Many  cases,  however,  do  not  entirely  yield  to  treatment.  Such 
patients  have  to  be  very  cautious  all  the  time  not  to  commit  any 
indiscretion  in  either  hygiene  or  diet;  if  they  arc  careful  it  is  possible 
for  them  to  avoid  relapses  and  lead  a  fairlj'  comfortable  existence. 
Repeated  drinking  cures  at  Carlsbad  are  to  be  highly  re<-ommended. 

Surgical  Treatment. — When  no  cure  is  attained,  the  patients 
becoming  more  aTui  more  exhausted  as  the  weeks  pass  on,  surgical 
intervention  is  indicated.  It  is  impossible  to  say  with  absolute 
exactness  how  Imig  internal  treatment  ought  to  he  persevered  in; 
but  when  all  the  approved  metho<ls  of  intenial  treatment  have  on 
careful  trial  proved  ineffective,  it  is  certainly  proper  to  consider  the 
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advisability  of  an  operation.  This  consists  in  the  establishment 
of  an  artificial  anus  at  the  cecum  (cecostomj)  or  at  the  appendix 
(append icostomy),  with  irrigation  of  the  large  intestine  from  the 
fistula. 

Hale  White  was  the  first  to  suggest  sui^ical  treatment  for  chronic 
dysentery.  He  advocated  an  artificial  anus  on  the  right  side  of  the 
abdomen  to  make  possible  the  application  of  local  treatment  in 


Shinlncism 


Fio.  104. — Appendicostomy:  a.  Bkin;6,  subcutaoeoua  fBt;c.  aponeurosia  of  external 
oUique:  d,  iDterotil  oblique  and  tmnsvcrBnlia;  t,  periloncuni;  /,  appendix.  (After 
Bidwell.) 


intractable  ulcerative  colitis.  Weir  utilized  the  appendix  as  a 
means  of  irrigation  and  the  introduction  of  medicaments  into  the 
large  intestine.  Willy  Meyer,  in  1902,  applied  the  temj  "appendi- 
costomy"  to  the  operation  devised  by  Weir  (Fig.  104),  The  most 
striking  result  of  this  operation  is  the  facility-  with  which  the  irri- 
gation of  the  large  bowel  can  be  effected  (see  page  735). 


CHAPTER  XLIV. 

I'U'EItS  OF  THE  INTESTINE  (Contlnxed). 

Catahkiial    axd    FoLuci'UR    I'lcers — I'lcebative   Colitis — 
I'lcerative  Enteritis — I'lcerative  SicMoroms;  Stercoiwl 

OR  DecLBITAL  t'UERS. 

Thehe  ulcers  were  referred  to  when  considering  acute  and  chronic 
intestinal  catarrh.  They  often  develop  from  superficial  abrasions, 
which  are  not  rare  in  intestinal  catarrh.  These  abrasions,  being 
irritated  chemically  and  infected  by  bacterial  growths,  may  by 
further  loss  of  substance  and  disintegration  of  tissue  be  converted 
into  ulcers.  Follicular  ulcers  may  originate  from  inSammation 
of  the  mucous  membrane  or  purulent  degeneration  and  disintegra- 
tion of  the  solitary  follicles.  They  are  principally'  found  in  the 
colon.  Small  ulcers  frequently  occur  during  the  healing  process 
of  acute  and  chronic  catarrh,  and  require  careful  treatment  at 
this  time.  In  severe  intestinal  catarrh,  acute  or  chronic,  extensive 
ulceration  frequently  makes  its  appearance;  the  small  ulcers  may 
form  in  such  large  numbers  as  to  give  an  appearance  of  perfora- 
tion to  the  mucous  membrane,  or,  becoming  confluent,  may  develop 
into  large  ulcers,  the  result  being  a  most  serious  condition  of  ulcera- 
tive enteritis.  Such  degenerative  alterations  of  the  mucous  mem- 
brane of  the  bowel,  developed  from  a  catarrhal  affection,  are  found 
in  the  large  intestine  only.  Boas  designates  them  as  cases  of 
"colitis  chronica  ulcerosa,"  while  Rosenheim's  term  b  "colitis 
chronica  gravis."  These  terms  therefore  indicate  a  disease  of  the 
large  intestine  characterized  by  the  formation  of  numerous  exten- 
sive ulcers,  induced  usually  by  acute  or  chronic  inflammatory' 
processes. 

Bacterial  invasions  of  various  kinds  proba'ily  play  an  etiologic 
rfiie,  since  the  Bacillus  coli,  staphylococci  and  streptococci  ha\'e 
been  found  present.  These  ulcers  are  not  associated  with  dysen- 
tery or  tubercnlosts.  In  some  cases  it  would  appear  as  if  an 
ttchylia  gastrica  might  have  been  the  predisposing  cause,  while  in 
others  intestinal  diverticula  may  have  brought  about  the  disease. 

With  respect  to  pathologic  anatomj',  it  may  be  mentioned  that 
these  ulcers  arc  often  located  in  the  sigmoid  flexure  (sigmoiditis) 
an<l  in  the  ampulla  recti,  though  they  may  be  found  higher  up  in 
any  part  of  the  large  intestine.  In  dimensions  the  ulcers  vary 
from  the  wl/o  i)f  a  pea  to  that  of  a  silver  dollar.  In  lighter  cases 
there  may  be  erosions  instead  of  well-defined  ulcers.    There  may 
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ar€Bs  (if  clcnuiltil  ptitclies  «r  stmiks  nvcr  the  surface  of 
mucosa.     Here  ami  then-  are  scaturefl  smaller  or  largt-r  island^  of  ^ 
tlboolonil  liypi-rpliistic  luucuti^  mem  brant-.    In  tin-  region  of  llicsc 
areafl  of  (leiiiitlaiidii  the  mucosa  is  fairly  smmitli  to  t^atitilar. 

Symptoms. — The  iljsease  frf<iueutl,\'  cuiiimcnrrs  wttli  an  acute 
attack,  which  apparently  subsides  within  ei(jhl  tn  fmirteen  itayH 
and  is  sutceeticd  by  a  chronic  stafTf  of  ulcerative  colitis.  This 
may  continue  for  years,  intemipted  niiw  tind  then  by  violent  acute 
«xacwhati(»ns  of  ihc  sx-mptoms.  Thi-  first  attack  of  an  acute 
colitb  in  ushererl  in  by  fever,  lassitude,  headache,  and  piiins  in  the 
limbs;  the  st<Mjls  arc  diarrhcic  in  character,  containing  mucu!;, 
bkioii  and  pu-s.  'I'lic  abdomen  is  rarely  distended.  The  descend- 
ing colon  and  thp  si^^noid  flexure  are  painful  to  pressure,  and 
resistance  may  be  encountered  on  palpation.  This  acute  condition 
rarely  ends  in  complete  recovery.  Although  the  febrile  syniptomx 
subside  and  the  stools  Ik-comic  more  s<jlid  and  less  frec[neiit,  ihe 
healing  proceits  is  not  complete;  on  the  contrarj'  the  condition 
paKse»  into  a  chronic  stafte.  During  this  latter  ])eriod  the  patient 
may  feel  comjiaratiiely  well  so  that  h<'  can  follow  his  usual  employ- 
ment fn.-e  from  all  troublesome  symptoms.  The  st»xil  is.  however, 
slifchtly  more  frequent  ttmn  uornuil,  while  blood,  mucus  and  pus 
are  always  present  in  it.  Insignificant  causes,  as  errors  in  diet, 
cold  drinkii,  and  e\posure,  may  induce  rela|)ses  and  acute  attacks  of 
preat  frequency,  gradually  reducinR  the  strcnRth  of  the  patient 
con-sitlerably.  It  i.s  always  very  diHicult  to  accuniplish  a  complete 
cure  of  a  well-established  chronic  case,  but  it  is  frequently  pi)ssible 
to  bring  about  improvement  and  pcriotls  of  rest.  Frequent  attacks 
and  the  continuous  loss  of  blood  and  secretions  arc  apt  to  reduce  the 
patient's  vitality  to  so  low  an  ebb  as  to  seriously  inqxTil  life  itself. 

Ulcerative  enteritis  may  be  complicated  by  profuse  hemorrhages. 
Perforation  is  not  of  frequent  occurrence,  for  exudations  and 
adhesions  are  usually  formed  around  the  ulcerated  gut.  providing 
an  efficient  barrier  HRainst  it.  Serous  and  purulent  cxuilates  often 
eneirele  the  diseased  intestine,  i-specially  in  the  left  inguinal  region 
and  around  the  sigmoid  flexure.  This  condition  is  teniieil  f>rr'mg- 
mftidHU  (see  <"liapter  1,1);  it  is  characterized  by  a  hard,  eylindric, 
poinfiU  tumor  in  the  left  iliac  fos.sa,  frequently  running  a  course 
similar  to  appendicitis  with  the  fornnition  of  exuihite^  anil  abscesses. 
In  severe  cases  there  occasionally  results  a  pmeral  systemic  infection 
accompanied  by  high  fever,  chills,  swelling  of  the  joints,  eiid'H'arditis 
and  subcutaneous  hemorrhages.  This  morbid  process  is  sometimes 
complicated  by  the  formation  of  a  stricture  hi  the  affected  portion 
of  the  gut,  due  to  cicatricial  contraction.  Taking  it  all  in  all. 
ulcerative  enteritis  is  therefore  a  severe  affection,  with  a  rather 
serious  prognostic  asjiecl. 

Dikfnosis. — ^Considering  the  foregoing,  tJic  diagnosis  is  nut 
difhcult.    The  demoaitration  of  mucus,   pus  and   blood   in   the 
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diarrhcic  stoolw,  with  the  absent-e  of  dysentery  bacilli,  endamebtt 
aiwl  tubercle  bacilli,  is  a  decisive  point. 

Tre»tm«nt.— In  the  first  place  it  is  essential  that  the  diseased 
Iwwt'l  be  placed  at  rest.    This  end  is  partly  attained  by  keeping 
the  patient  continuously  in  bed  for  a  long  time,  a  procedure  that 
must  be  insisted  upon  while  the  case  is  acute,  and  that  is  also 
necessary  in  the  chronic  stage  of  the  disease  in  order  that  sys- 
tematic treatment  may  be  followed.    The  entire  treatment  is  more 
satisfiit'tory  when  carried  out  in  an  institution.     Appropriate  diet 
will  assist  in  keeping  the  intestine  at  rest.     The  food  should  be 
both  chemically  and  mechanically  non-irritating,  semiliquid,  and 
at  the  same  time  as  rich  in  caloric  power  as  possible;  it  must  also 
be  distinctly  antiputrefactive.     Details  on  these  points  are  fully 
con-Hiilered  in  Chapter  \'1I  on  Diet.    In  the  chronic  stage  the  diet 
nc«l  not  necessarily  consist  entirely  of  soup,  but  may  be  com- 
jjoscd  of  a  mixture  containing  meat  and  vegetables,  always  finely 
Hultdixided   or  as  purees.    Caution   is  required   with   regard   to 
milk;  trials  should  be  carefully  made  to  ascertain  whether  it  agrees 
with  the  patient.     Yoghurt  and  three-day  kefir  are  often  ver>' 
.•«'r\-iiX'Hble.     .\stringent  foods  should  be  given  freely;  the  same 
holds  giMxl  for  fat.  umi  in  some  cases  artificial  nutritive  prepara- 
tions are  Hdvisahlc.     In  those  rare  cases  in  which  constipatjon 
|»rc\'ails.  fruit  siuices,  apple  jam  and  honey  should  be  added  to 
the  diet. 

Opium  plmvs  the  intestine  more  completely  at  rest  than  the 
alHiviMlict,  iiiul  it  is  diHicult  to  do  without  it.  It  inhibits  peristalsis, 
dimiiiiMii-s  the  [Miins,  and  is  effective  when  gi^-en  either  by  mouth 
or  liy  rt><-liiiii.  A  ginxl  sultstitute  for  opium  is  pantopon  (see  page 
■JTiM,  If  tluTt-  arv  jwins  and  tenesmus,  suppositories  of  extract 
of  iH'llmlounti  or  cuiuvdrin.  tMXXW  Gm.  ixJu  grain),  should  be 
(liven.  Other  r('m«lies,  which  art-  suitable  for  oral  administration, 
iin'Mibgullatc  of  bismuth,  tincture  iif  calumlw.  and  compound  tinct- 
urt'  iif  giiiubir.  Itivseuhcim  r»«ctnnmeikis  calomel  in  the  acute 
stHjp't,  Ki\>»K  ilt'^-s  of  tMKt  tun.  ti  grain*  twelve  times  daily  for 
thi>-c  •^lu^1■^^i\^■  (Irtvs,  Mcrviiry  acts  (-siwially  well  in  some  cases, 
huiin  ivh-rt'*  that  in  the  IWrksl.ire  Asylum.  Wallingford,  the 
li^'Hliui-ul  of  uhvrHtiw  rtJitis  by  iT^ii«ne  and  oleum  morrhiia? 
ha-  s'\''n  ■*uch  tpHtl  rvMilts  that  ii  is  now  cxclusiwly  utilized.  He 
ha-  mi  It^'MiatifXi  in  -a\inj:  that  it  rvlievi-s  the  sjiuptoms  more 
uuivVIv  ami  Onntcu-  the  ivurse  of  the  disease  more  effectually 
than  aiu  i<tl»r  Irt-almcnt.  un>«>>\«r.  the  mortality  has  been  less 
\iiuv  y\n-  iiu'ihvsl  «»•«  ,tilo|i|«\t  n-c  lUv^;^  b  a:?  follows:  Creo- 
>«'(v  »'  '  lim  V 1  »;rMiiu'  iii  v>Ir>um  iiuTrhuv  {  IV.  oj*.  three  limes 
th\'  tiv-l  ilii\  I'l"  ilic  itiMXt-v.  i.«-tfr  •.'':[  ha\ins  been  previously 
Avtuiiiii>u-i\-l  I'lu'  >iiuiHHivv  x[<,vtti\-;  ,irr-  lioiibUsl  tm  the  second 
k(«.v  Ait.l  iiivM-.i^wi  111  iln-  -HUM'  iiutttKf.MVva!  ratio  ilaily  until  on 
itK'  tWiuii  .t.t.i  iliv  i-itiu-m  !s  ii*\^-^  iTixvHit  i.'.r->  Gm.  t.12  grains) 
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Hiiil  oU'urii  iitorrliiui-  15  Cc,  {5s»>  thne  titnfs  n  day.    This  doae  is 
odiilinupd  until  the  term  mat  ion  ot  the  disonU'r. 

Iak-uI  tnotiiu'iil  of  the  diM-usi-d  bowel  i»  appnipriate  ami  effix-tixt. 
It  consists  of  a  mm  lunation  of  lava^-,  ooluim-  irrigation,  and  "dry 
treatment"  (si-l-  \m^r  '2'.Vi)-  Coluiiii;  irriiiaticRk  is  pven  in  the 
tiijuiini-r  di'scribed  in  Chapter  XJ,  With  the  patient  in  the  dorsal 
or  left  lateral  position,  the  reeluiti  is  lirat  elfiiik«t?d  with  n  modemtt; 
(lUHiitity  iif  warm  water,  after  whieh  the  water  is  allowed  to  escape. 
Only  after  tiiis  thoroiifjih  eleiuisiiig  slionid  irri^ution^  lie  ullou'ed  to 
truvcrse  the  liigher  M-ction*  of  the  disea^fcd  jjiit.  This  method 
I>re\'«nts  Uic  passibility  of  iiiHaiimiatory  productt  being  carried 
u|>  the  bowel.  Carishail  water  or  ()-")-  to  l-per-cent.  solutions  uf 
liicarlwnatc  of  sodinm  are  useil  for  these  irrigations,  and  they  are 
allowed  t^i  imine<liali-lj  <■■«■«]«■.  Meilicnted  liquids  Slioh  an  Itwtas- 
slum  periiiaiipaiiatc  1 ; lUUU.  borie  acid  1 : IIK),  lehthyol  1 :  HH).  hydro- 
l^-ti  peroxid  (.3  )>fr  cent.),  .Holutioiis  uf  )(dattn,  suspensions  of  bis- 
muth Kiibnitrate  or  bi.siniith  siib^allate  in  water  or  miieilaKinons 
veliiele.s,  are  idiowwl  to  How  int<i  the  reeHini  ftiul  n-taiiied  if  posMble 
for  [en  t*>  fifteen  inhinteit.  lliese  Irrigations  are  to  he  made  daily. 
Their  fITeel  h  astertuini-d  Uy  means  of  llic  pructoscupu  and  by 
micratcopie  examinatimi  of  the  dlsrhargeio. 


Fio,  lOfi. — WftiM  houoit'. 


Matthews'  treatment  is  aa  follows:  A  Wale8  bougie  (Fig.  10,")) 
is  passed  into  the  sijfiitoid  flexure,  and  at  least  a  half-i;uIlon  of 
tepi<i  water  containing  one  oimee  uf  a  saturated  solution  of  boric 
Mid  injected.  The  patient  retains  this  for  twenty  to  thirty  minutes 
and  U  then  allowed  to  pas.s  it.  This  injection  is  repeated  e-ach 
momiiif! — iifter  the  bowvis  have  moved — for  a  week.  Then  an 
antiseptic  astrinReiit  wash  is  used— one  tablespoonfnl  of  pimis 
canadensis  to  u  pint  of  tepid  water,  thrown  into  the  sigmnid  Itexiire 
daily,  and  allowed  to  remain  until  the  patient  is  foreeil  fo  evanmtc 
it;  rejieat  for  six  to  eight  days,  .\fter  the  si-etmd  week  an  oil 
jtrepsration  roii.><istini;  of  sweet  almond  oil  1  jiint.  imloform  1 
dram,  subnitrate  of  bismuth  i  ounce,  is  mo^t  sen'iceablc.  This 
preparation  should  he  ■.htiken  each  time;  one  ounce  of  it  to  a  tea* 
cupful  of  wann  water  is  de]K)Mtcd  in  the  .sigmoid  Hcsure,  thmugh 
tla-  Wales  bougie,  ciicli  niglit  at  IjedtimV. 

In  ease  this  trciitment,  which  nni.st  be  jwrsistetl  in  for  weeks 

•  tad  months,  ami  then  repeated,  <loes  not  accomplish  the  desinil 

'mtult,  il  will  be  advisable  to  give  the  "dr>-  treatment"  a  trial. 

Tills  treatment  haslRTii  advuiitxil  by  Hosenhcrg  (see  page  liST).    In 

onkr  to  se^'ure  sati.^facto^y  re:>iilts  it  is  absolutely  nccessar)*  to 
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MttH^Hth  t^iwlty  iiifn  istr  t\tf.  dLi^aw  prwe*.*  ha?  apirad.  Success 
/'Wfi  vUUnn  tf  Mtuiri^I  rirtkrM  it  Li  pciviible  to  reach  far  beyood  the 
iHiff'r  tfrtnuiftry  lA  t\\f  iWrt^'v.  anr)  to  subjed  the  affected  uea  to 

Ui-HUtu-ui  trnui  niftivi-  lUiwiiwartl.  The  opposite  route  mu.-^  ne\'er 
in-  P«k*'(i,  Tlw'  "<)ry  trfratinent"  ajn-HL-rt-s  primarily  in  the  appli- 
I'Hti'ili  "f  iiiiwU-r  til  tUf.  diwrawl  mucous  membrane,  in  order  to 
(((•nriil  (lie  iwWi'ttt'um  to  art  directly  for  a  longer  space  of  time 
llinii  wifiil'l  olIuTwiM-  inr  |Hm»it)lc.  It  in,  of  course,  necessary'  that 
till'  (riin'iiiiit  tiK-iribraric  Im-  pn^viouMly  thorou)i;hly  cleansed;  aud  this 
Id  iM'i'iHiililinhi'it  iniiM  mtiNrHctorily  by  an  enema  of  bicarbonate  of 
mhIIihii,  (l,ri  111  I  (MT  ii-nt.  in  water.  Hix  to  eight  hours  later  an 
Hl(t<irt|tl  nliiiiilil  bi-  iniulc  to  n-ach  the  upper  bonndarj-  of  the  inflam- 
liKilloii  wllh  Ilic  HiKiniiidoMroiK'  (Fir.  4(i),  and  powder  should  be 
ii|i|ill<>il  with  Hn'  imwdcr-blowiT  (Figs.  48  and  49)  until  all  of  the 
inili'nilN  iiii'Uvbrtiiii'  vJMilile  to  the  eye  is  thoroughly  covered.  The 
Hl|tliiiildniti'ii|H<  in  Mien  witliilritwn  h  few  inches,  more  powder  applied 
III  ltii<  WW  M'flioii  lit  niucouH  membrane  disclo,sed,  and  so  on  until 
lliii  HiiiiN  U  h'lH'htHl.  An^HM  which  ly*  either  too  moist  or  covered 
willi  iiiiii'iiM  Hliiiiild  Im'  (iritt  thoroufdily  mopped  and  dried  with 
I(Iwii|'IhiiiI  iiiHtm.  Tlie  ilhvrn  may  hn  cleansed  «-ith  a  swab  satu- 
mlwl  willt  |H'i'i>\itl  iif  liytlnifttMi;  the  generated  froth  fom^g  a 
lliAvr  i^  i-Hh-fiilly  wi|H«l  HWiiy,  and  the  [xiwder  is  then  applied. 
'Vw  nh"*'!"-  inn^\  iUs*i  1h>  fautt>riiett  with  nitrate-of-silver  solution; 
|Ih>  «>\>'(vhh  iiiiiM  Ih'  m'lUNUiiMHl  with  a  soUitiiHi  of  common  salt. 
l^'M'dlH'fK  ftH>«u\»uonds  Ou'  f^iUnwii^;  mixture  for  dusting  purposes: 
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Calnmpl  adhfTPs  well  to  the  mtirstinal  mucosa  and  cannot  bfi 
pRsily  iliskKlKCil.  It  can  Ix;  dusted  on  tin-  inurou*  mt'iiibrimc  with 
the  powiler-hlowpr  (KiRs.  4N  and  49)  through  the  proctoscope,  ll 
is  n  nun-irritnnt  antiseptic  iin<l  may  Ix-  iipplii-d  to  the  sensitive 
miiro^a  without  inducing;  pain.  Systemic  disturbances  do  nut  occur 
rvcn  if  it  is  used  daily. 

Ulcerative  colitisi  is  the  very-  t>'pe  of  disease  which  should  yield 
to  vflecine  treatment.  The  site  of  infection  is  locnlized.  there  is  no 
general  infection,  and  the  sjmploms  are  mainly  local,  though 
partly  toxnnie.  The  necessity  for  bacterial  vaccine  treatment 
holds  fcood  whether  the  primary  organism  concerneil  should  ulti- 
mately prove  to  belong  to  the  dysenteric,  the  paratj-phoid,  the 
coli  or  the  pyojiyiiic  group.  Hest  results  are  obtained  after  the 
history  of  the  (lisease  is  understood  and  the  germ  is  isolated  so 
that  an  ftuto^iiou!«  vaccine  can  he  made.  Many  ca.HCs  tuive  Ikvu 
examined  bacteriolopically  by  Sir  Almroth  K.  Wright.  an<i  only  the 
streptococci  ami  the  liiicilhis  coli  were  found.  It  would  seem  fn)m 
thb  that  a  polyvalent  stock  vaeeine  consisting  of  streptococci  and 
colon  bacilli  coulil  be  tried  with  the  other  mcthiH^  ot  treatment. 
The  injection  of  a  polyvalent  vaecuie,  ;iU,lHH),IHHl  streptocm-ci  and 
5(MHH),IHHI  colon  bacilli,  once  a  week,  U  a  safe  procedure  (see 
page  .'jtMi). 

Surgiail  TTtattueut. — Should  none  of  these  measures  prove  satis- 
factory, the  ulcers  persi-tting  in  spite  of  ever>'thiiiK,  and  tlie  patients 
becoming  emaciated  and  severely  anemic,  the  operative  method 
remains,  by  which  many  cases  have  been  succe*tfully  treated. 

Active  surgieal  treatment  is  necessary  in  cases  t  hut  do  not  respond 
to  internal  treatment.  The  large  bowel  must  be  kept  empty  and 
at  r*9t.  A  gooil-si/.tHl  artihcial  opening  is  made  in  the  cecum,  or 
the  appendix  is  fi\ed  to  the  alHhiminal  wall  and  opene<l  (Fig,  104). 
Intestinal  contents  are  in  this  way  <!iverted  from  the  ulcerated 
colon,  which  is  at  the  same  time  put  at  re.st  and  nniler  the  best 
conditions  for  healing.  Through  the  ojH-ning  thus  made  the 
inflamed  and  ulcerated  bowel  can  be  daily  irrigated.  Theewostomy 
or  append ieostomy  opening  is  easily  dosed. 

The  chief  benefit  secured  hy  this  nix-ratinn  is  that  the  large 
intestine  is  placed  at  absolute  rest.  It  is  clear  that  the  principal 
cause  of  the  fn-qucnt  n-lai>ses  is  the  constant  irritation  of  the 
mucoiLs  membrane  by  the  steady  passage  over  it  of  decompose*) 
inlt^stinal  contents,  so  that  it  never  hn.s  any  rest.  The  estnbiish- 
tnent  of  an  artiKcial  anus  through  which  the  stools  are  passed 
\*ithotit  reaching  the  large  intestine,  chiniging  the  course  of  the 
fecal  current,  is  a  most  urgent  indication.  The  estahlLshmeni  of 
the  anus  i>rftrniiitiiriiti.i  either  at  the  ileum  or  at  the  cecum  is 
«lwi<ledly  the  most  appropriate  operation  (see  page  729). 
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STERCORAL  OR  DECDBITAL  ULCERS. 

These   ulcers  appear  at  those  spots  which  are  most 
to  the  pressure  of  the  fecal  mass,  that  is  to  say  the  cecum,  tH 
splenic  and  si^^oid  flexures,  and  the  rectum.    They  do  not  occ 
wheii  the  bowel  movements  are  quite  normal,  but  only  when  tl 
feeal  matter  stagnates,  as  in  constipation  and  stenosis,  when  th< 
may  become  extensive  and  deep,  penetrating  the  mucous  membranr— ~ 
Occasionally  an  inflammation  of  the  cecum,  typhlitis  stercoral 
develops  from  such  ulcers.    Stercoral  ulcers  are  not  verj'  freque; 
In  rare  cases  they  are  followed  by  strictures  of  the  gut  in  consequei^ 
of  cicatricial  contracture  during  the  healing  process. 


CHAPTER  XLV. 

ULCERS  OF  THE  INTESTINE  (Continued). 

Tuberculosib;  Syphiub;  Embolus;  Thrombus. 

tubebculas  intestinal  ulcers. 

This  form  of  intestinal  ulceration  is  more  frequent  than  any 
Cither.    Distinction  is  made  between  primary  and  secondary  tuber- 
<;ulosb  of  the  intestine.    The  occurrence  of  primary  intestinal 
"tuberculosis,  running  its  course  in  patients  otherwise  free  from 
tuberculosis,  is  now  considered  well  established.    It  occurs  very 
»»rely  in  adults,  more  frequently  in  infants  and  in  very  young 
<;hil«iien.    It  is  due  to  the  ingestion  of  food  containing  tubercle 
l>acilli,  as  infected  milk,  or  meat  from  tuberculous  animals.    Secon- 
vlary  intestinal  tuberculosis,  on  the  other  hand,  is  an  exceedingly 
common  disease  and  is  found  in  approximately  50  to  60  per  cent. 
«f  all  patients  affected  with  tuberculosis  of  the  lungs.    Its  develop- 
ment must  be  ascribed  to  the  swallowing  of  sputum  containing  the 
tubercle  bacilli. 

The  bacillus  of  tuberculosis  is  not  appreciably  modified  by  the 
action  of  the  gastric  juice,  either  in  form  or  staining  reactions; 
the  greater  part  of  the  elements  which  constitute  the  bacterial 
cell  are  not  susceptible  of  digestion  by  the  gastric  juice,  toward 
which  the  cells  act  in  the  same  manner  as  cellulose  and  nuclein. 
This  latter  body,  indeed,  would  appear  to  enter  largely  into  the 
composition  of  the  bacterial  cell.  In  laboratory  experiments  the 
tubCTcle  bacillus  has  retained  its  vitality  or  its  virulence  for  thirty- 
six  hours  in  contact  with  the  gastric  juice.  Normal  gastric  juice, 
therefore,  does  not  destroy  the  tubercle  bacilli. 

The  favorite  location  of  these  ulcers  is  the  lower  part  of  the  ileum 
and  the  cecum;  they  are  also  frequently  found  in  the  jejunum 
and  in  the  entire  length  of  the  large  intestine  down  to  the  rectum. 
They  have  their  starting  point  in  the  miliary  tubercles  which  are 
found  in  the  solitary  follicles  and  in  Pej-er's  patches.  The  ulcers 
are  of  all  sizes,  and  may  be  superficial  or  deep,  penetrating  to  or 
even  through  the  serous  coat.  Frequently  whole  regions  of  the 
mucoiis  membrane  are  uniformly  ulcerated;  thb  is  particularly 
true  of  the  cecum.  The  mucous  membrane  contiguous  to  the 
ulcers  is  often  in  a  condition  of  chronic  catarrh  of  varying  intensity; 
occasionally,  however,  it  is  perfectly  health\-  between  the  ulcers, 
even  though  there  may  be  many  in  the  immediate  vicinity.  In 
47 
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severe  cases  of  phthisis  the  mucous  membrane  of  the  intestine 
shows  simultaneously  extensive  amyloid  degeneration.  The  ulcers 
may  manifest  themselves  subjectively  by  pain,  which  of  itself 
does  not  have  any  special  characteristics.  Objectively  pain  on 
prcKure  is  occasionally  found,  particularly  in  the  umbilical  region, 
and  the  abdomen  may  be  slightly  distended. 

Oia^osiB. — The  diagnosis  is  made  principally  from  the  condition 
of  the  stools.  Frequent  attacks  of  diarrhea  are  often  the  first 
symptom  of  intestinal  tuberculosis.  These  are  particularly  liable 
to  occur  C(iincidently  with  catarrh  of  the  mucous  membrane  of 
the  small  intestine.  The  diarrhea  is  probably  due  to  an  irritation 
of  the  nerve  fibrils  exposed  by  the  deeply  penetrating  ulceration. 
The  test-<liet  stool  presents  most  varied  appearances,  depending 
upon  the  condition  of  the  digestive  tract.  Aside  from  its  diarrheic 
character,  there  are  found  in  the  feces  the  signs  of  disturbance  of 
digestion  in  the  small  intestine,  food  remnants,  mucus,  bilirubin, 
decomposition  products,  and  with  concurrent  catarrh  of  the  colon 
correspondingly  large  flakes  of  mucus.  Blood  will  be  found  in  the 
form  of  occult  hemorrhages,  bloody  mucus,  or  pure  blood  mixed 
with  the  fecal  matter  and  \isible  to  the  naked  eye.  The  presence 
of  pus  in  the  feces  is  of  great  importance;  the  pus  cui  be  seen 
with  the  unaided  eye  when  the»fecal  matter  is  inspected  after  it 
has  been  finely  triturated  and  placed  on  a  black  background;  it 
appears  in  the  form  of  small  points  the  size  of  a  pinhead,  rounded 
and  whitish  yellow  in  color  (see  Chapter  IV).  In  consequence 
of  the  admixture  of  blood,  pus  and  serum,  tjiese  stools  always 
decompose.  I'nder  certain  circumsta:nces  it  is  possible  to  decide 
whether  the  large  intestine  alone  is  affected,  or  whether  the  small 
intestine  participates  in  the  morbid  process.  Occasionally  there 
are  cases  in  which  firmly  formed  stools  are  passed,  or  in  which  even 
constipation  pre^■ails,  notwithstanding  the  existence  of  numerous 
ulcers.  When  making  a  more  exact  analysis  of  these  cases,  how- 
ever, with  particular  regard  to  the  feces,  the  presence  of  inflam- 
matory products  of  the  intestinal  walls  will  not  fail  to  he  demon- 
strable. On  the  other  hand,  there  may  be  the  most  marked  diarrhea 
although  only  a  few  or  quite  superficial  ulcers  are  present.  The 
demonstration  of  tubercle  bacUli  in  the  feces,  eapedally  in  the 
mucus  and  the  little  lumps  of  pus,  is  important;  but  it  affords  proof 
of  the  existence  of  primary  tuberculosis  of  the  intestine  only  ^en 
the  swallowing  of-sputa  containing  tubercle  bacilli  can  be  poa- 
tively  excluded.  The  von  Pirquet  or  the  Cabnette  reaction  will 
often  us.Hist  in  the  diagnosis.  The  complications  which  may  occur 
arc:  pcrfonitioiis,  local  and  general  peritonitis,  and  more  rarely 
severe  hcuHirriiagc. 

PropiOBis.— Tlif  |)rognosis  of  intestinal  tufberculoMS  is  always 
bad.     Home  few  ukors  may  occasionally  heal.    Apy  case  ot  tuber- 
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pulnsis,  however,  that  has  hecotiie  fairly  established  ne\'er  recovers, 
aitd  a  fatal  termination  occurs  sooner  or  later. 

Treatment. — The  treatment  of  inteiitinat  tuberoilosis  is  there- 
fore difficult  and  disappointing.  When  diarrhea  exists,  attempts 
should  t>e  made  to  put  the  intestine  «t  rest  -'first,  by  rest  in  bed; 
and  second,  hy  dietetic  measures.  The  diet  must  be  regulated  most 
farcfull.v,  esjieeially  when  it  ean  be  proved  from  uii  examination 
of  the  stools  that  tliere  is  catarrh  of  the  small  intestine.  In  such 
eases  the  diet  furnished  should  be  absolutely  bland,  non-irritating, 
and  not  liable  to  deeumpusition .  When  milk  can  be  tolerated  it 
should  always  be  Riv^en,  with  the  addition  of  salieylic  acid.  Kefir 
and  yoj^hurt  are  likewise  advisable.  Adolf  Schmidt  advises  for 
ease-s  in  which  (as  ascertained  by  an  examination  of  the  stools) 
the  symptoms  of  intestinal  catarrh  arc  receding,  in  which  the  smalt 
intestine  is  not  involved,  in  wlu'ch  normal  stools  are  evacuated, 
or  in  whieh  constipation  exists,  that  It  is  not  necessary  to  be  over- 
cfllreful  ill  respect  to  tlie  diet,  but  that  the  dietary  prescriptions 
sJiould  be  fn-<|uent]y  altered  and  a  somewhat  coarse  diet  allowed. 
ICxperierice  jjroves  tfuit  a  comparatively  c-oarse  diet  is  often  well 
home  while  a  bland  diet  Is  followe<l  by  <liarrhea.  In  such  cjises, 
therefore,  the  motto  must  be:    Experiment  and  individuali^te. 

Hyiternlinieiitation  (see  paj^e  .'ifi9)  is  the  dirlari/  trfntmmt  of 
tuherrniosis.  Foml  representing  the  greatest  raloric  value  should 
be  given.  Tlie  dietetic  treatment  should  be  carefully  carried  out, 
a.s  descrilied  in  Chaptw  \'I!, 

Medicinal  lreat»ient  may  also  be  employed.  Preparations  suit- 
able for  this  piirjiose  are:  Milk-somatose,  the  calciiun  preparations 
either  alone  or  in  combination  with  bismuth  suhnitratc,  bi.smuth 
betanaphthol,  and  bismuth  stibgallate.  Ulcers  of  the  large  intestine 
may  in  some  instances  be  treated  locally  by  medicated  irrignttons 
and  enemata  of  bismuth  subnitrate  and  bismuth  subgallate  sus- 
pensions. Here,  however,  great  caution  is  necessary,  as  the  ilia* 
tention  of  the  diseased  gut  b>'  these  enemata  may  be  alarminit. 
An  oil  enema  is  preparetl  by  thoroughly  rubbing  up  bismuth  sub- 
nitrate  in  a  mortar  ViitU  lukewarm  olive  oil.  Occiusionally  we  may 
succeed  in  ameliorating  or  even  healing  tuberculous  ulcers  of  the 
reetum  and  eokni  by  bismuth-oil  eiienuitn. 

In  tcneshius  an*!  pains,  i^dum  and  extract  of  belladonna  may 
be  admimsten'<i  in  the  form  of  su])[Hisitories.  Intestinal  astringents 
(se#<'hapler  XIV)  such  as  tannoform,  tnniislbin,  tannyl,  tannigen, 
and  tannopin  are  also  advocated.  In  the  presence  of  decompo- 
sition, enteric-coated  pills  of  menthol  or  ereosote  ean  be  pven. 
Constipation  is  to  be  relieved  by  oil  enemata  (see  page  '2'2'i). 

Sjfmptoniatic  Ireattn/nt  of  the  intestinal  deriuigements  requires 
careful  consi<Ieration,  aii<l  will  oftentimes  of  Itself  accomplish  a 
(treat  deal.  Moi-st  or  dry  l.cat  should  lie  fn-ely  applied  to  Uic 
abdomen  for  the  relief  of  puins  and  rllarrhea. 


740  ULCERS  OF  THE  IXTSSTINS 

foncCTiiiriK  the  specific  treatment  of  inteiitinal  tuberculosis  by 
tuberculin,  Hemineter  says  there  is  no  doubt  that  a  number  of 
patit^ts  have  been  cured  by  this  means,  cautiously  employed.  He 
has  personally  studied  the  healing  of  a  tuberculous  rectal  ulcer 
under  the  influence  of  tuberculin;  nevertheless  he  does  not  recom- 
mend the  systematic  employment  of  tuberculin  in  the  treatment  of 
tuberculous  intestinal  uJcer^  enteritis,  or  cecai  tumoT,  because 
this  form  of  treatment  has  not  yet  been  satisfactorily'  tested  for 
intestinal  diseases,  and  also  because  of  the  undesirable  effects 
tuberculin  occasionally  produces  on  other  organs  which  demand 
coasirleration.  Good  results  with  tuberculin  imply  an  eariy 
institution  of  the  treatment  and  the  use  of  very  smaU  doses. 

TUBEKCDLOKS  OF  THE  CECUM. 

The  tulwrculous  tumor  of  the  cecum  develops  at  the  site  of 
tuberculous  ulcers  of  the  cecum.  The  ulcers  induce  inJtammatorj- 
infiltration  and  thickening  of  the  parietes  of  the  cecum,  with  peri- 
cecal in  ft  animation  and  the  formation  of  adhesions.  They  may  also 
lead  to  cicatricial  contraction,  which  may  gradually  produce  a 
progressive  stenosis  of  the  intestinal  canal  and  of  the  ileocecal 
valve.  The  stenosis  favors  the  development  of  hypertrophy  of 
the  intestinal  wall.  Thus  a  tumor  iS  being  gradually  developed 
which  may  a^ssuine  large  proportions  and  wiiich  is  most  intimately 
adhert^nt  to  the  adjmning  structures  by  inflammatory  exudations, 
llic  development  of  such  tumors,  particularly  in  the  cecum,  is 
favored  by  the  fact  that  tubercular  material  may  eaaly  (i«umulate 
there.  lioth  sexes  are  affected  in  about  the  aame  ratio.  Tubercu- 
losis of  the  cecum  is  most  frequent  between  the  ages  of  twenty 
and  forty. 

SymptomB.— The  commencement  of  the  disease  is  usually  insidi- 
ous. At  first  diarrhea  alternates  with  conditions  of  constipation. 
AfU'r  tliuf  follow  most  gradually  symptoms  of  stenoas,  colicky 
piiin.s,  visible  peristHlHi.-*,  and  vomiting.  Finally  nutrition  is  greatly 
int('rrerc<l  with,  resulting  in  fever  and  cachexia.  Objectively  the 
dis«>a^'  is  recognised  by  the  presence  of  the  tumor  in  the  cecal 
region,  iliffcriog  from  carcinoma  in  the  same  locality  by  being 
niure  olongnlcd.  The  differential  diagnosis  between  tuberculous 
and  carcinonui  <)f  the  cefum  is  frequently  very  difficult. 

The  iipiH'iinintf  of  bltHxl,  pus  and  tubercle  bacilli  in  the  stools 
is  of  grwit  import imcc.  The  diagnosis  is  also  aided  by  the  fact 
that  most  (>r  the  patients  show  signs  of  incipient  phthias  of  the 
lungs.  The  iliazt>-rcii(tioii  is  usually  positive  in  intestinal  tubei^ 
culosis.  The  liowi'l  nuiy  IxH-ome  completely  occluded  as  the 
discHsr  progrcssis.  Other  amplications  are;  abscesses  in  and 
around  the  tiiiuor,  which  may  perforate  to  the  outside  (^wntar 
neons  formation  uf  uii  artificial  anus),  or  rupture  into  the  peritoneal 
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~M^^t)■,    TIh'  foiirsc  of  itic  diwas*-  inu.v  be  quid"  i>r(>tract«l.    O^s 
of  two  <ir  tlire*  years"  (juration  have  hcen  ol>s<Tve(L 

ApiMMidtcitis  with  imltirutioii  niny  Ih>  ititstukeii  for  tuberculous 
of  tlie  penim.  Oii  the  other  hand,  tuberculosis  uf  the  cocniin  may 
bi-  complicate  by  u|>pi-ndicitis  (sec  puf^  7(17). 

Treatment. ^The  only  treatment  that  offers  niiy  chance  for 
rccovcrj-  is  surgical.  Tin*  results  afu-r  upcratioti  are  not  at  all 
had,  tilt)i()UKi>  the  patients  u.'tually  continue  to  sufFcr  for  a  long 
time  and  they  Rericrally  succumb  sooner  or  later  to  tht-ir  lung 
infection.  Tlie  niortulity  after  operation  is  about  the  same,  whetlier 
an  entero-anastomoiils  with  exclusion  of  the  disease*!  pn  or  a  t<itttl 
extirpation  of  the  tuuior  has  been  iloiic.  The  dangers  c)f  the 
operation  per  w  are  not  excessive,  the  mortality  amounting  to  about 
10  per  cent. 

SYPHILITIC  ULCEKS  OF  THE  INTESTINE. 

Sv-philia  of  the  intestine  prc^iil:*  itaelf  in  the  form  (rf  ulcers 
whieli  make  their  Ri>i)earBnc'e  quite  rarely  in  the  small  and  more 
ranrly  still  in  the  larjje  intestine.  Intestinal  syphilis  occurs  most 
fn-quently  in  the  rectum  (see  pn^'e  fS-l:!,  "  I'lcers  of  the  Hcetum"). 
The  ulcers  develop  from  the  disintegration  of  gumniata  which  aVe 
situated  iu  the  mucosa  ami  submucusa.  At  first  flat,  beud-sliaped 
gummatous  nenpliisnis  make  their  appearance,  and  as  llii-sc  dis- 
intcgrate  an  uh-er  results.  The  ulcers  arc  sharply  eircmnscribetl, 
ha^int;  a  ycllowJsli,  fatty  l>ase,  ami  extend  more  on  the  surface 
tliftn  in  depth.    .Stenoses  often  result  after  cicatrization. 

Treatment. ^AV lien  it  has  been  p(i.^ible  to  establish  a  diagnoius, 
the  treatment  mu.-it,  of  course,  be  specific,  liut  generally  it  is 
only  possible  to  make  a  diugno^s  during  an  ojKTation  winch  has 
become  imperative  in  consequence  of  the  stenotic  symptoms 
(see  pageo^i^). 
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Tliese  ulcers  owe  their  existence  to  embolisms  in  some  small 
brandies  of  the  mesenteric  artery  due  to  an  endiwarditis,  ami  to 
atheromatous  changes  in  the  larger  arteries.  A  small  liemorrhagic 
infarct  <levelops  after  the  embolism,  and  this  bcfonies  n<'<-roti<-, 
euu^ng  an  ulcer.  This  variety  of  ulcer  is  met  with  most  frequently 
in  tlie  small  intestine,  and  is  rare  in  the  culon.  The  sjze  of  the 
ulcers  is  variable  and  depend;)  on  the  hemorrhagic  infarct.  In 
severe  eases  with  extensive  infarcts  tlie  necrotic  areas  maj-  l>eeomc 
large  an<l  the  ulcerations  so  deep  as  to  perforate  into  the  peritoneal 
eaviiy.  When  the  embolus  is  si-ptie,  small  abscesses  may  develop 
in  the  submucosa,  which  again  give  rise  lo  ulcerations.  Thrumbotic 
ahsa-.sscs  develop  iu  the  same  maimer  when  thromlxwca  are  formed 
ill  tlie  inferior  mesenteric  vein. 


CHAPTER  XLVI. 
OBSTRUCTION  OF  THE  INTESTINE. 

Il,KMS— lNTE9TI>fAL  OCCLUSION— MlSEKEKK—P.WSIO  Il.tACO. 

In  ohstructioti  nf  the  hovrelH  the  iutcstinal  canal  i.s  entirely 
blockwl  iiml  tin-  iioriuHl  (xi-'ssti^r  of  tlic  f«ci,'s  is  fom|iIi'lt'Iy  arn-stcKj. 
Ileus  may  Hppcar  siuldpiily,  or  it  may  develrtp  jJowiy,  aoconjiiifi; 
to  tlif  natun.-  of  tlif  obstruction,  until  iwmpleto  closure  results. 

OccliLsioii  of  llie  iiitcsunc  is  always  a  very  serious  ilisea.te  atwl 
terminates  iiivariuWy  in  death  unless  the  <;aiial  is  reoponctJ,  cither 
siKJiittineou-sly,  surjrirally,  or  hy  liiteriutt  mi'dicjition. 

EttolOKJ. — The  etiology  of  ileus  is  verj-  extensi^-e.  The  followiDf; 
causes  have  heeii  observed: 

I.  External  Ileua. — (1)  .'Vngulations,  kinks,  membranes,  occlu- 
sions flue  to  peritoneal  ndhesion-s.  uiuviital  bands  and  cuseutiiig 
glands,  inrareeratious  Into  preexisting  perifmeal  ainrtiires  and  clefts, 
as  Meeker»diverlieidutn,  or  external  and  inteniid  hernias  (of  special 
imporUnee  i»  hernia  diaphragniatica) .  Meckel's  divertieiihmt, 
usually  from  three  to  ten  eetitimeters  long,  with  its  extremity  free 
in  the  ubiloniitial  cavity,  meinbles  a  finger  in  sirM  and  sliape; 
it  is  always  found  singly,  above  tlie  ileocecal  vaU*,  opposite 
tile  insertion  of  the  mesentery,  tjeing  a  remnant  of  the  embry- 
onal omphalomesentftric  duct.  These  forms  of  ileus,  becatt'ie  of 
anatomic  situation,  usually  alTect  the  ilemii.  fne]Lrt:erution  of  a 
retroperitoneal  hernia  inaj'  cause  ileus.  .\  Trietx  hernia  must 
not  be  overhxiked;  this  consists  of  a  tumor  of  gas  involving  a 
part  f)r  the  whole  of  the  small  intestine,  although  the  latter  nuiy 
be  adherent  to  the  stomach  and  coloti.  Of  diagnostic  importance 
is  the  commencement  of  the  disease  during  jierfi-ct  hejdth,  witJi 
the  suililen  development  of  grave  sjnnptonis,  conijilete  retention 
of  gases,  and  slight  meteurisin. 

(2)  Hens  in  consetiuence  of  torsion  (volvulus).  The  torsion  of 
the  intestine  around  its  mes(rnterie  axis  alfects  tlie  sigmoid  (Icxure 
in  twu-thinls  of  all  the  cases.  Vohnilus  of  the  a.'seending  colon  and 
of  the  .tmall  intestine  is  more  rare,  and  tlmt  of  the  cecum  and 
transverse  colon  most  rare.  X'olvnhis  of  the  sigmoid  flexure  occurs 
oftenest  l>etwecn  the  ilges  of  forty  and  sixl;y.  Men  are  more 
likely  to  be  iilTecled  than  wour-u.  and  the  distortion  occurs  more 
frequently  in  <ronnection  with  chronic  constipation  than  othenvise. 
The  course  is  less  violent  than  ihul  of  ileus  of  the  sioall  intestiitc. 
LfK-al  meleorism  is  often  present. 
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(3)  Ileuii  in  consequence  of  iitva)iination  or  intussusception. 
By  tins  is  nieiint  tlti-  irivfLgiiintion  of  one  section  of  tlie  gut  into 
another  sertion,  so  that  finally  three  tube*  are  pn'<lie<l  one  into 
another.  The  iiitiissiisceptiun  nearly  always  takes  plat-e  in  a  down- 
ward direction  and  thronghmit  a  rather  long  distance.  The  iutiis- 
Slisoeption  of  the  small  into  the  large  intestine  is  most  frequent 
(invaKinaiio  ileooeeali.-.);  tlien  follows  the  intiissnset-ption  of  rmmll 
intestine  into  small  intestine  (invaginatio  cnteriea);  and  finally  the 
intus$u»(-eptioa  of  larjre  intestine  into  larae  iiitattine  (inva^Iiiatiu 
c-oliea).  The  apix-ndix  vermiformis  may  oc-easionally  he  uivolved 
ill  an  intn^iiHeeptioii. 

About  one-half  of  nil  the  cases  of  acute  intussusception  occur 
in  children  from  the  fii^t  to  the  tenth  yejir;  tlie  more  chronic  \ariety 
is  found  mt)st  often  in  patients  between  thirty  and  forty  years  of 
age.  The  male  sex  is  predisposwl.  The  occurrence  of  the  intussus- 
ception is  explained  either  by  a  spasm  of  the  intestine  or  by  paralysis 
of  a  few  single  intotiiisil  coils.  The  sudden  <>n.-*et  of  tlic  most 
agonizing  pain,  later  l)ccominK  intermittent,  ts  the  most  character- 
Utie  sign  of  intussusception.  Vomiting  occurs  very  soon,  but  is 
not  present  as  frequently  as  in  other  forms  of  ileus.  The  appear- 
ance of  bloody,  mucosa h^uincDiis  and  muwpunileiit  evaouatioiis 
and  the  expulsion  of  gangrenous  shreds  of  tissue,  aceumpanicd  by 
marked  tenesuius,  is  typical.  Metcorism  is  seldom  a  prominent 
feature.  ()f  great  diagnostic  importance  is  the  tumor  produced 
by  the  intussusception,  which  can  be  felt  in  many  cases  by  palpa- 
tion of  the  abilomen  simultaneously  with  rigidity  of  the  intestine 
during  the  paroxj-sm  of  pain.  The  tumor  may.  under  ctTtaiii  cir- 
cumstances, prolapse  through  the  rectum,  and  most  frequently 
does  in  invaginatiu  eolica  and  ileoeecalis. 

(4)  Ileus  subsequent  to  julhesions  formed  between  intestinal 
loops  themsehes.  especially  in  ea*i-s  of  int(!stinnl  ulcers, 

(5)  Ileus  b\'  process  of  contraction  in  the  mcwntery. 

(6)  Ileus  ill  consequence  of  compression  of  the  gut  by  malignant 
or  benign  neoplasms  of  the  other  nb<lominal  organs  (appendiceal 
abscess,  movable  spleen,  movable  kidnej-s.  dLseases  of  the  panereas). 

(7)  Arteriomesenteric  eontraetion  in  eases  of  extreme  aeute 
dilatation  of  the  stomach  (see  page  4S6). 

11.  InUrtial  Hem-  (S)  Ileus  from  strictures  of  the  intestine  in 
consequence  of  ulcerative  priK-esses  (tuberculosis,  dysentery, 
syphilis),  formation  of  cicatrices,  malignant  tumors  (carcinoma), 
and  ebronie  inflanimatori,-  conditions  of  the  gut. 

(9)  Ileus  from  calculi:  («)  Hy  gallstones,  more  frequent  in  the 
female  than  in  the  male;  usually  oeeiirs  Ijetwecn  the  ages  of  forty 
and  sixty.  The  <liagiKisis  is  baser!  on  the  previous  history  ami  the 
prescncx'  of  changes  in  the  li%er.  (6)  By  eiiterijliths,  These  are 
most  often  situatetl  in  the  ampiilln  rei-ti  or  in  the  recesses  made  hy 
the  sacculation  of  the  colon.    The  diagnosis  of   this  rare  ooimI^ 
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tion  is  iiiily  )iit><.«thl<>  n-1i<^ii  thv  hant  coiirrrticms  an  Im-atcH  in 
thi"  n-ctiim.  In  sonic  rjisi-s  tin-  llucTitpn  my  miiy  iliscUwt'  lliHr 
pn-sence.  ( 'tmcn't imiw  niii,\"  rcnnli  frnm  vi-grlaWp  s<'lcpcnc'h>"ma 
in  the  ix'sidm.-  wf  undigt-stwl  fruit  it  \op'tul)k's. 

(10)  Ileu»  in  conHequcnrc!  of  fmt^iicn  bodies  which  have  gainvd 
accesH  into  the  l)owi<l  hy  way  of  cither  the  month  or  tlio  ntius. 
Tlii»  fiirm  of  il«ii»  must  he  partinilariy  kept  in  mim)  iu  dcalini; 
with  thf  insaiit;.  Artilieiul  twth,  ntTilk-s,  pins,  nuts,  nmrl)W. 
slon«s  and  Itcad^  arc  some  of  the  f<)rei);ii  bodies  that  gaui  entrance 
to  the  intestine. 

(U)  Hens  from  fecal  tumors,  a  rare  occiirrence  which  may 
supervene  in  cum^  of  chronic  constipation.  A  fecal  niii^  niu,^' 
attain  an  enormous  size. 

()2)  Ileus  from  the  accumulation  of  largK  nimilicn  of  axcaridcK 
— quite  rare. 

III.  Paralytic  and  Spastic  llriis. — Paralytic  ileus  occurs  in 
cases  of  marke<l  paralysis  of  the  intestine,  in  severe  traumatic 
injuries,  in  loiigH-untinucil  );ravc  constipation,  after  ab«loniinal 
operations,  and  in  peritonitis  and  appendi<'itis.  It  is  explained 
either  hy  injury  to  the  nerve  fibers  supplying  the  muscle  fiWrs 
of  the  RUt,  or  by  reflex  processes.  A  iwriiculnrly  strikinK  example 
is  alTonled  hy  the  ileus  which  occurs  when  a  testicle  is  rrtaine<] 
and  liccoines  inflameil  in  the  alMlominal  canity. 

Spastic  contraction  of  an  intcstinnl  loop,  which  may  become  no 
larger  than  a  finger,  supervenes  willmut  nny  known  cattse  reflexly 
from  derangement  of  the  V'enetalive  nervous  system  (see  page 
387),  in  cuiuieeiiiin  with  the  other  forms  of  iU-us  and  In  gn-iiric 
crises. 

Angulations'  are  anatomic  throughout  the  eoloni  and  nU  will 
rcfTOgnize  the  terms  hepatic  flexure,  splenic  flexure,  signwitl  flexure, 
and  reetosij,nnoiil  (lexure.  In  nonnal  conditions  these  flexures 
rctanl  to  a  >liglii  'Icgn-c  the  fecal  current,  and  when  through  dis- 
placement or  any  other  cause  the  liend  is  exnggerateil  the  ol)»tru^ 
tion  is  proportionately  increased  (Figs.  IIKi  and  107).  Thus  in 
gastroenteroptoftis  (sec  Chiipter  XXX)  the  transverse  colon  is 
carritnl  downward  in  the  abdominal  cavity,  anil  unless  the  ligaments 
give  way  the  normal  hejiatic  and  splenic  flexures  hecoiiic  more  aiitl 
more  acute  and  ohstnictivc  as  the  colon  descends.  This  accounts 
for  the  distention  and  terideniess  over  the  cecum  in  such  cBsra. 
In  many  instances  of  this  kind  the  right  kidney  and  the  hepAtic 
flexnre  descend  along  with  the  tniiisverse  colon,  and  then  only 
the  splenic  flexure  k  accentuated. 

If  ileus  occurs  in  obese  individuals  from  no  assignable  cause, 
acute  pancreatitis  should  be  thought  of.  Frecjucntly  there  is  also 
pain  in  the  pmicrvatie  region,  which  may  either  be  s]H)ntaneous  or 
elicited  on  pressure;  moderate  fever;  and  transient  excretNUi  of 
sugar. 
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As  nn  nul  to  diiif;iiosis  in  uciitr  iiiti-»tiiiiil  i)hMni<-tion  the  stumacli 
tube  should  be  pnssed  fmm  hour  to  hour  and  tht-  c-oiitL-nts  ciirffiiU.v 
i  examined.  If  thesis  &tv  durk  bmwti,  with  u  fetiil  (hIof,  acute  intes- 
tinal nbstrurtion  may  be  diagnosed.  An  ciirly  and  constant  innni- 
f<.-station  uf  inu-stniul  obstruction  i»  iicuti.-  dilntulioTi  of  tiic  ftoninch 
(aw  p»ge  48(S).  Adhesions  can  usiinlly  be  demonstrated  by  means 
of  the  bismuth  mixture  iiml  the  Hot-ntgtru  ray.  [tuth  tin-  tluuro- 
scopio  exnminiition  and  n  number  of  roentgenngrnms  may  be 
nectsaary. 


i 


FlO.  lOS. — Acule  neiuro  ol  ibv  ugmuiil  tun  i 


i'«i<iti  til  Ihu  r«itiii>i,     (Tiitll*.) 


Symptoms. — One  of  tlie  first  symptoms  of  ileus  is  alHlominal 
pKin,  which  varies  in  intensity  anri  is  sometimes  of  intolerable 
violence,  espcciHily  in  ileus  uf  the  siuuU  intestine:  in  contradistinc- 
tion to  the  pains  of  stenosis.  tho»e  of  ileus  are  more  continuous  in 
character.    The  pain  from  obstruction  of  the  small  intestine  is 
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alwHva  l(>mt«t  almw  the-  umltilicni^.  wliili'  lluit  of  the  \»Tge'.  iiitea- 
tiiic  is  always  at  nr  Mf>vi  tlH-  uniliiliriifi.     I'hc  pains  an.-  ustudly 
anocieicil  uith  vomiting,  wliic-b  )>f»i»ts  froin  the  )>eg:iniiiti{;  until] 
the  end  of  the  disease.     At  first  the  <-oi)tcnts  of  the  stomach  are-j 
ejected,  then  the  voiiiitiis  becomes  feculent,  ami  finally  atisoliitej 
fi-cttl   voinitinf;  suprn'enes.    Thb  is  ac(.-ompunicd  by  complete 


Pm.  IOT. — Acul«  Srauro  ot  tbn  Mcmoid  bound  by  adhr«sot>  with  ohronir  app^wlidti*. 


ohetipatioit  and  the  absence  of  flatus  throu^i  the  twtum.  Very, 
soon  after  the  devrlopmrnt  of  llie  ileus  the  ab<lomen  becomes 
greatly  distended  by  meteorism;  this  is  most  markrd  in  casrs  of 
ikiis  low  down  In  the  lar^  intestine.  The  whok  length  of  tlie 
intestine  is  usually  distended  so  that  thr  meteorism  affw-ts  the 
wlxJe  trf  tlw  alidotiiina]  ravity.  More  rarel_\-  therv  is  local  mete- 
orism, which  when  situated  in  the  intcrstiiuU  Itwtps  affecte*]  b^'  tlic 
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^^Eion  niny  lK-come  (lIagii<>oli<-ftlty  imixirtnnt.  niiTorin;!  rroin 
9Bbsis.  peristaltic  movoraeiits  arc  entirely  absent  in  ileus,  or  only 
tnuws  may  he  discovered  iii  a  few  single  coils  of  tlie  intestine. 
The  general  condition  of  the  patient  becomes  exceedingly  grave 
in  a  reiruirkably  short  time  from  the  eomnu-iicemeiit  of  the  disease; 
this  is  due  to  the  shock  caused  liy  tJie  ileus,  anil  is  most  strongly 
marked  in  cases  involving  the  small  intestine.  The  gc-neral  eondi- 
ticm  is  aggravated  by  the  total  Imss  of  uppi-tite,  by  the  impossibility 
nf  ingesting  food,  hy  extreme  thirst,  and  by  Intestinal  toxemia. 
To  tliis  grave  general  collapse  tliL-re  is  S(mhi  ndded  weakness  of  the 
heart.  The  quantity  of  nrine  excn.*ted  Is  very  small.  In  the  first 
daj'S  of  the  u<^'chision  uf  the  sninll  intestine  Itirge  qimntities  of 
indiean  are  found  in  the  urine,  and  thb  point  is  of  diagnostic  value 
in  excluding  ileus  of  the  large  intestine.  The  indicivnurin  i»  diag- 
nostically  useless  in  the  later  stages  of  the  disease.  I  lemnrrhages 
from  the  bowel  take  plai-e  occasionally;  they  are  esi>ecinlly  apt 
lo  occur  in  cases  of  intussusception,  strangulation,  gallstone  ileus, 
and  volvulus.  In  volvulus  particularly,  necrotic  ix'rforatioii  and 
peritonitis  arc  among  the  imminent  dangers.  When  the  sym]}tom3 
persist  without  any  change,  the  disease  liecomes  coiitinuou:^ty 
Worse  and  finally  causes  death,  the  patient  retjiiniiig  consciousness, 
in  occasional  instances,  until  tlie  last. 

The  toxemia  which  develops  is  due  to  a  primary  proteose  (Whip- 
ple) which  may  he  precijiitated  hy  alcohol  or  ammonium  sulphate 
solution.  This  poison  is  easily  isolated  from  cloised  loops  of  the 
intestine  and  has  been  found  to  \w  verj'  toxic. 

Clinitians  now  believe  that  <)eatli  caused  by  intestinal  obstruc- 
tion is  due  to  the  abwrjition  of  toxins  originating  in  the  epithelium 
of  the  duwienum  or  other  parts  of  the  digestive  trart. 

Treatment. — In  a  case  of  ileus  tlie  question,  after  establishing  the 
diagnosb,  U,  whether  a  conservative  internal  treatment  is  pn>perly 
indicated,  or  whetlier  the  ease  sliould  be  immtxliately  referred  to 
the  surgeon.  The  possibility  of  a  recover}'  by  means  of  internal 
treatment  is  least  favorable  or  even  nil  in  cases  of  strangulation 
and  internal  hernia,  intussusceptions,  internal  strictures,  retraction 
of  tlic  mesentery,  adhesions  of  intestinal  loops,  and  ileus  caused 
by  compression.  All  tliese  cases  belong  per  te  to  siixgery,  but  the 
results  from  ojierativc  inea.'turcs  are  best  in  external  hernia.  In 
eases  of  incarceration  and  of  strangulation  a  cure  by  internal  treat- 
ment is  practically  impossible;  operation  should  be  preferred. 
Intusnuception  treated  surgically'  is  less  often  fatal  tlian  after 
internal  treatment.  The  treatment  of  intestinal  obstruction  can 
oidy  be  surgintl;  the  results,  however,  are  not  satisfactory  l>eciiusc 
of  the  character  of  the  di.sea.se  (tuberculosis,  carcinoma).  Opera- 
tive intervention  offers  a  poor  prognosis  in  cases  of  retraction  of 
die  mesenterj',  and  in  cases  of  adhesions  l>etween  intestinal  loops 
aubsequcnt  to  ulceration  (tuberculosis). 
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The  suf^oftl  results  are  often  iin»nti!ifart<>r}'  in  all  Uvias  i>f 
ileus  IjwauM-  tlic  patients  are  traiL-ifcrrt-il  tw  tlic  surf^iroii  fur  to" 
hill',  Tlif  ))usNi)>iiity  of  W'tK-fit  W-ars  n  das<-  rclittioii  to  the  time 
i(f  the  (>]MTatic>n,  whi<li  slioulil  i;ik«  p]a<-c  M-itian  tlic  first  forty- 
eiglit  houw.  A  patiwit  with  ileus  rnpidl>*  l«»os  his  power  of  rcsist- 
aiicp  to  ftlii>rk,  sfi  that  operations  which  are  trifling  in  themselves 
often  result  fatally.  Intestinal  toxemia  and  septic  ciinditiuns  ulso 
pliiy  an  important  |wrt.  rurthcrniore,  the  results  are  frequently 
ImiiI  Iweause  durinR  the  operation  comphcations  are  discoverwi 
which  either  grenlly  prolong  the  time  of  the  ojH>niiinn  or  render  it 
iniposHihIe  to  remove  the  obstruction.  The  vomitinc  deprives  the 
nrfiuntsni  of  nutrient  matentib  and  water.  Numud  valine  inji-i'ttons 
supply  hoth  water  anil  chlorin  to  the  body  and  thus  prevent  desie- 
<?Htiun  of  the  tissu{».  Saline  t'raiisfusioM  (hypixlennoclytds)  sltould 
alwuy.i  be  practict^  in  inte-stinal  obe>truction  penrluig  the  decision 
as  to  opiirutive  measures. 

Ileii.-i  <lue  to  stoneii  or  foreign  bodies  does  not  offef  very 
operative  possibilities,  and  may  at  first  bt;  treatwl  by  metlient 
means  beeaust'  it  i-s  oeeasionally  pus.-flble  to  remove  tlie  obstacle 
in  this  nintiiier.  When  this  is  impossible,  it  is  absolutely  ncct-ssary 
to  iii>erate. 

Volvulus  of  the  siginoid  flexure  may  rcduee  itself  spontaneously; 
this  generally  takes  place  slowly,  and  it  is  proper  to  wait  twu  or 
three  day.s  for  the  spontaneous  reduction;  nn  internal  medication  is 
known  that  will  din-ctly  improve  the  comlitiou. 

I'u.ihinj:  massaRc  of  the  alHloinen,  when  carefully  done,  is  of 
great  liclp  (l-'ig.  lUS).  The  patient  assumes  the  knee-chest  por- 
tion, the  physiHau  standing  at  his  left  side-  The  palms  of  the 
phy:^ciun  s  hands  are  on  the  anterior  surface  of  the  alxlonieii  mi<Ier- 
neatl).  The  right  hand  lies  l>etween  the  iimliilicus  and  symphysis 
transversely  across  the  alHlomen;  tlie  left  liami  likewise  lies  trans- 
versriy  hut  between  the  umbilicus  and  the  cn»iform  pn^-ess.  The 
jlliysieiai]  cscYts  alternate  pressure  above  and  below,  passing  Imth 
liiU)d»  in  the  hingitwltna)  direction  uf  the  abdomen.  At  each 
push  the  hands  .simullaneou.sly  approacJi  the  umbilicus  ami  move 
away  fnim  it. 

Fecal  tiunors,  asearides  ileus,  spaiitie  and  |>anlj*tte  iletts  must  \>c 
treated  intenwlly. 

The  fiel<l  for  the  activity  of  the  surReon  in  the  treatment  of  ileus 
is  thus  thwiTt'lirally  ver>-  exten.-sivc.  But  unfortunately  .surgical 
intervention  tn  easre  of  ileus  is.  as  statetl  above,  surroundeil  by 
M  many  dangers  and  eotnplieatious  that  in  praetioe,  considering 
evety-thing,  meiti<-al  and  surgical  treatment  may  be  regarded  as 
aUiut  on  a  i»ar  so  far  as  results  are  concerned.  Of  course-  the 
principle  sluHikl  he  held  finuly  that,  n-hen  dia^osis  is  established, 
operation  :<hould  ft^lnw  as  soon  as  possible,  before  the  <-oiiditioii  of 
the  )>atieni  lieeotnes  gratv.     In  tliose  ca^es  also  in  which  internal 
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atttient  is  jn-nniiwihlc  for  a  time,  it  la  better  not  to  |>f>rsist  in 

kuc-h  tiieaHurcs  tow  long.    The  oliji-ct  iif  any  kind  of  o]HTutioTi  is. 

Brst  of  all,  the  rvnmvnl  nf  tin-  oll^t^tI<-lion.    This  inny  oon.sist  in 

fclie  fwpHmting  of  a(ihe.sion.s,  the  rclfasc  of  stnn<^  mthin  tlic  intt-s- 

inc,  the  resttL'tioii  uf  lurj^-  or  .'smitll  jrortimiN  of  tlit.-  int4.<3line.  or  the 

'«nno\T»l  of  roni pressing  pathotopic   mnditionH.     It  may  happen 

liat  it  is  in]])os^iljIf  to  pi-rfomi  u  rnilinil  ojRTntioii,     Then  ihore 

»   the  pofwibility  of  citlier  cntero-aiiastninosis  with  exoliwion  of 

the  dises»;(I  portion  nf  the  gut,  or  etitoroslomy  nith  vslublii^hment 

of  a»  BTtificiiil  mills,    'lliivii'  ]ial)iativc  ciiMTatioiis  are  often  V(?r>' 

set^-ioeable.  and  fre(|Uently  when  the  general  ronclttion  is  impron-J 

ihe  radical  ujirrutioii  rnuy  be  atteniptc<l  later. 


^    /^: 


I.  lU.-— t^liJDu  iiuLUoHf  ut  Uic  aljdocnpn  (or  vulvolu*-  (Zabludowiki-EiBM'.) 


In  the  ititernnl  treattiient  of  ilcn^  the  primary  tndieatiuii  in  to 
ronntcract  the  rapid  faihire  nf  the  patient'^  stren^li;  and  to  this 
end  dietetic  nieit-surfs  are,  uf  t-uurse.  uF  greatest  tinportaiiee  if  at 
alt  praoti cable.  It  mn^l  lie  otir  eonstnnt  endeavor  t')  introiluee 
into  tlie  liodj-  the  (ircHtest  ntilizubic  number  of  ealories;  and  for 
gtiidam-e  «e  shonld  know  whether  the  ileus  affeels  the  lai^'  or  tlic 
siuall  inlestine.  In  eases  uf  ileus  of  the  smalJ  intestine,  niitritiun 
by  month  ih  often  ijnpoNxilile  IwcHtise  of  the  absolute  loss  of  appetite 
ami  the  continuous  voniitinf;.     In  »udi  cases  it  h  not  at  all  desirable 
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to  ■dnitntater  nuK-h  liy  l)ic  miHitli.  sincr.  rwa  if  it  wrir  retained, 
h  would  iwW  a  new  Itunien  m  die  intestine,  Itet-tal  Hlirm^iitutiun 
should  prrfpfably  be  fm-Jy  employed.  In  eases  in  vrhicb  nutritious 
eneniutn  art-  retained  hadly,  siihc-utaneotis  nutrition  may  be  em- 
ployed in  the  form  vi  transfusion  of  solution;;  of  protein,  sugar 
or  fut,  or  percutariet  1(1.1  nutrition  by  nuins  of  inuni'tioos  of  fat 
iuto  the  Hkin.  Generally  speaking,  vvry  little  sueceits  vrill  be 
attaiited  by  tlibi  metliod  of  f^ing,  but  it  is  possiUc  that  in  some 
few  eases  Bulicutaneoufl  nutrition  may  contribute  fJi^tJy  to  tlie 
sufrtenaiiee  of  the  bodily  strength  and  may  therefore  be  jiL<>tified 
as  a  Ust  r««irt.  Then.  too.  the  |>atient's  spirits  are  kept  up  by 
the  klea  that  something  is  being  done  for  him.  In  eases  of  this 
kind,  with  Ion-  nutritional  ronditiona,  ph>-sbh)gic  ^It  solution 
((1.9  per  cent.)  should  be  admini^i^em]  either  sul)eutan«>usly  or  by 
pnxtiK'Iyws.  By  this  meaiu  the  paiirity  rif  water  hi  the  organism 
13  counteracted,  and  the  water  introduced  assists  in  eliminating 
toxic  3ub«tanees  from  the  body  by  directly  stimulating  diuresb. 
When  the  blood-pressure  is  rapidly  decreasing  during  the  lintt 
iirute  stage,  tlie  ititestine  not  Imving  ^-et  become  paralyzed,  some 
suifteons  recommend  intravenous  transfusion  of  nonnal  saline 
solution  witli  the  addition  of  a  few  drops  of  epinephriii  solution. 

Tonditions  arc  quite  different  in  ileus  of  the  large  intestine. 
Here  it  is  possible  for  the  upper  portions  of  the  gut  to  partly  digest 
and  absorb  some  of  the  proper  fixwl.  Food  should  therefore  be 
given  in  as  large  quantities  as  jjossible,  but  the  diet  shouki  consist 
of  liquids  only,  or  liquids  with  the  occasional  addition  of  semi- 
solids. The  foUowuig  are  suggested:  milk,  cream,  beef  tea,  beef 
jelly,  meat  jutce,  beef  tea  pn-purutions  containing  protein,  liquid 
egg  dirthes,  gruels  and  soups  with  flour,  legumes,  and  addition  of 
butter  and  eggs.  All  these  foo<l3  should  lie  given  frequently  and 
in  small  portions.  When  there  is  a  taidency  to  vomiting,  tlie 
inilk  should  W  given  cold,  but  this  is  inadmissible  when  there 
is  severe  eoHcky  pain.  The  administration  of  small  quantitie.'*  of 
nicuhol,  pure  or  as  an  addition  to  suitable  foods,  has  a  rnvorable 
action  on  the  heart.  Abundant  quantities  of  liquids  by  tiie  mouth, 
subfutaneously.  and  per  rectum,  arc  indicated.  Also  feeding  by 
rectum  .shnukl  be  instituteil  if  practicable  (see  page  24:j). 

The  cure  of  the  strength  of  the  patient  Ix-ing  provided  for  by 
these  methmis,  the  question  arises:  What  are  the  important  reme- 
dies at  our  disposal  for  directly  attacking  the  ileus?  I^avagc  of 
the  stomach  may  aet  favorahlj,  particularly  in  ileus  of  the  small 
intestine,  and  possibly  be  the  means  of  saving  life.  The  la\'a^ 
should  be  done  quite  early  in  the  wttaik.  especially  when  feculent 
vomiting  is  a  feature  of  the  case;  if  the  decomposing  materials 
alwn'e  the  obstruction  can  be  removed,  as  is  sometimes  pos.sible, 
by  means  of  gastric  lavage,  the  stagnation  is  relieved  and  the 
excessive  peristaltic  movement  diminishe<l.    .\nolher  effect  is  the 
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tion  of  pressure  almve  the  Hosiire— which  may  nietiii  the 
al  of  an  obstacle  to  the  si>utituiii-ouH  overtHmiing  of  the 
obstruction.  Lavage  of  the  stomach  should,  as  a  rule,  lie  instituteit 
during  the  first  forty-eight  honra,  but  when  the  K^ncral  condition 
is  satisfiiitory  it  may  ix-  posIjKmed  sumewhat  loiipr.  Wln-ri  the 
heart  is  alarmingly  weak  and  the  patient  very  low,  Invnge  may 
sonictiuirs  turn  tlie  3cal<;  in  fa\'or  of  recovery;  at  this  stage,  how- 
ever, it  severely  taxes  the  remaining  powers  of  resistance,  and 
under  some  cireumstmici-s  hastens  the  fatal  issue.  The  washing- 
out  of  the  stomach  must  he  done  se\'eral  times  daily  (two  tn  fi\e 
times),  or  at  least  twice  a  clay.  Kaih  single  lavage  must  be  eon- 
tintied  until  the  water  returns  clear,  and  the  stomach  should  l>e  left 
quite  ein])ty.  The  next  washing  is  alwaj-s  made  at  a  time  when 
the  stomiich  again  becomes  distended,  indicating  a  regurgitation 
of  tle^^'  material  into  it. 

If  necessary,  morphin,  fl.Ol  Gm.  (j  grain),  should  Iw  given 
subeutanetmsly  prior  to  the  lavage.  In  the  presence  of  great 
weakness,  camphor  or  cafTein,  0.1  Gm.  (14  grains)  *ubcut«neously, 
ia  indicated. 

As  staled  above,  the  question  of  the  utility  of  lavage  arises 
jiarticularly  in  cases  of  Ucus  of  the  small  intestine.  Its  great 
efficiency  is  well  known  in  iirterioniesenteric  contraction  in  conse- 
quence of  acute  gastric  dilatation  (sec  page  4S6),  It  usually  fails 
in  eases  of  voI\tiIus.  intussusception  of  the  large  intestine,  internal 
strictures,  stfines.  fecal  tumors,  and  paralytic  and  spastic  ileus. 

Sometimes  rectal  injections — which  can  only  be  eonsidwed  in 
ileus  of  the  Urge  intC!<tine-do  very  well.  The  quantity  of  water 
intHxIucetl  may  act  in  an  altogether  mechanical  way  on  the  o\y 
struelion  hy  virtue  of  the  jiressnre  it  eserls  on  intussusceptions; 
it  may  loosen  foreign  IkhUcs  and  stones;  it  may  reduce  a  volvulus, 
soften  fecal  tumors,  and  in  paral,\'i>is  of  the  intestine  it  may  stimulate 
peristalsis.  Water  encmata  with  soap  and  oil  are  the  best  for  this 
purpose. 

\Vhcn  it  is  intended  to  employ  strong  pres.siire  upon  the  point 
of  closure,  it  is  best  to  allow  two  or  thret?  liters  (quarts)  of  normal 
saline  solution  to  flow  in  bj'  means  of  a  long  rectal  tube,  strongly 
eumprt-ssing  the  uiuis  manually,  the  patient  mcatiwhilc  maintaining 
the  knee-chest  position.  When  larger  volumes  of  water  are  u.setl, 
cure  shouh]  l>e  taken  to  sec  that  all  of  the  water  returns  before  a 
renewal  of  the  injection  is  attempted.  Otherwise  it  is  easily  possible 
for  the  large  intcstuic  to  bcc^)me  overdistended.  with  resulting 
jH-rf  orat  ion. 

Nothnagel  has  recommendcfl  the  eniplo>-mcnt  of  ice-wattT,  ant) 
the  use  of  the  siphon  (Kig.  'i'\)  liy  wliich  ice-cokl  water  containing 
carbon  dioxid  is  allowed  to  pa.ss  in  through  a  rectal  tube  under 
high  pressure. 

GoihI  elTeeta  have  Iwen  reportetl  from  the  emploj-mcnt  (rf  ether: 
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70  i'c.  iSiJi;  of  ether  with  300  Cc.  (5")  of  water  is  made  to  flow 
into  the  rertum  through  a  soft-rubber  rectal  tube.  These  injec- 
tions are  to  be  repeated  se\'eral  times  daily,  until  flatus  and  feces 
are  dL-K-harged. 

The  patient  should  always  be  given  the  benefit  of  eictensive 
irrigation  of  the  bowel  before  surgical  inte^^'ention  is  resorted  to. 
Not  infrequently,  in  eases  that  look  hopeless,  evacuation  is  accom- 
plbhed  in  this  way.  For  thb  purpose  I  h&ve  found  the  supernatant 
oil  apparatus  (Fig.  109)  invaluable.  This  is  a  glass  bulb  (i)  with 
two  lateral  openings,  to  one  of  which  a  short  soft-rubber  rectal 
tube  (a)  is  attached,  and  to  the  other  an  ordinarj-  rubber-bulb 
sj-ringe  <c).  The  apparatus  is  easily  improvised;  any  glass  bulb 
with  two  openings  will  ansn-er.  The  bulb  is  filled  with  olive  oil  (it 
should  hold  about  2-50  Cc,  or  half  a  pint),  and  the  free  end  of  the 
syringe  is  inserted  into  a  basin  (rf)  containing  two  liters  (quarts) 
of  water.  On  pressing  the  bulb  (c),  the  water  forces  the  oil  into  the 
intestine.  On  account  of  the  lighter  specific  gravity  of  the  oil, 
it  precedes  the  water  through  the  coils  df  the  colon.  This  method 
Ls  more  likely  to  pnxluce  an  evacuation  than  the  use  of  either  water 
or  oil  alone.  I  rarely  call  for  the  aid  of  the  surgeon  before  I  hAve 
used  this  apparatus. 


Fio.  IDH. — SupernataDt  oil  appanituB.   a.  rectal  tube;  b.  ^asB  contaiiNr  for  oil; 
c,  ruliher  bulb  ayringe;  d,  basin  for  water. 

The  dbitention  of  the  intestine  with  air  ser\'e3  the  same  purpose. 
The  lilwration  of  intussusceptions  has  often  been  observed  after 
this  procedure;  and  foreign  bodies  and  stones  may  likewise  be 
loosenetl,  and  angulations  straightened  out.  InsufBations  with  air 
are  contra-indicated  when  an  ulcer  is  suspected,  and  in  cases  of 
necrosis,  hemorrhage  or  peritonitis. 

The  N'nble'  enema  is  highly  recommended  when  there  is  difficulty 
in  obtaining  a  movement  of  the  bowels: 

Gm.  nr  Co. 

I^— Magnesiisulphalia 60  0  Sij 

Olycorini 60  0  Si) 

Olei  tcrebinthirue 15  0  Sbb 

.\(|UiG q.  s.  ad    240  0  Svii) 

Miace, 

Sjic. — ITse  an  an  ciit^nia  and  retain  as  loH);  as  possible. 

When  fi'cal  tumors  arc  located  near  the  anus,  the  rectum  may 
ha\'e  to  be  cleared  out  manually,  and  bile  enemata  are  particularly 
efficacious  (.wc  page  220). 

<  Thix  forniiiln  wuh  tirsi  published  bj-  C  P.  Noble,  at  Philulelphia  and  rMom- 
msiided  by  hiro  for  producing  the  most  poaitive  reaulte  in  par«tie  bowel*. 
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^OocasioiiHlly  rcfitvpry  may  roMilt  from  piim'tiire  iif  the  intestine 
iia  ferftnmiciKkii  by  Curschniftnii.  This  |jroc«liire  is  not  recom- 
tncniliHl  unless  surgery  is  nKioliitely  Mnitra-iiicliratcd.  In  such 
fiLsw.  atttT  punoturc,  there  is  a  diminution  in  the  tension  in  the 
int«stinnl  loup-*,  in  oonseiiucnct'  of  which  thi-  iiu-Hrtvriitwl  |Mirtions 
of  the  gut  can  more  readily  return  to  the  numial  position.  The 
puncture  is  perfonneil  in  the  following  miinncr: 

A  lotiK  cainnila  (provided  with  a  stopeock)  of  the  size  of  a  Pravaz 
avTinice  neeille  is  carefuiij'  sterilized  ami,  the  stopcock  heinp  cUiscd. 
b  inserted  into  an  intestinal  coil.  The  cannula  is  then  connectcHi 
with  a  niblHT  tulie.  and  this  U  conductcil  into  a  bottle  filled  with  a 
water}-  solution  of  salicylic  aeid.  which  is  inverted  in  a  basin  con- 
taininjj  a  similar  solution.  When  the  stopco<k  of  the  ciinmila  it 
opened  the  intestinal  gases  pass  into  the  Ijottic,  at  first  in  one  con- 
tinuous stream  and  later  on  mure  slowly.  Meanwhile  the  caiuiula 
mtist  not  l)e  held  tightly;  its  guidance  is  to  be  left  to  the  intestine. 
Punctures  mny  be  made  at  various  points  nm!  should  lie  frequently 
repeate*].  Puncture  of  the  intestine  may  be  undertaken  in  cases  of 
siranjnilution  and  of  volvulus,  but  snr^ry  is  l»etter.  It  is  strictly 
<t»ntra-imlieated  iu  intestinal  paresis,  ui  tntussuaccption,  in  pcritonitia, 
and  whi-n  ganf^ne  is  atisperted. 

A  few  ph^'isieiaiis  have  riTommeiuied  massage  of  the  abdomen, 
but  ft»  a  rule  this  can  only  lie  con.-.idereil  in  ease^  of  ileus  due  to 
fecal  tumors.  At  any  rate  it  is  never  to  be  employefl  without  the 
exercise  of  the  utmost  caution,  because  of  the  danger  of  peritonitis 
and  of  perforation. 

Warm  iippliciKiuus  and  Priessnitx  banduge^  to  tbv  abdumni  are 
symptomatically  pleasant  (siec  paj{c  2.10). 

Mniicaiiim. — I^lrgatives  (ser  Chapter  XIV)  are  penuissible  in 
ileus  ibie  to  fecal  tumors,  for  softening  the  hard  fecal  masses  and 
fur  nssbting  their  passage  by  stimulation  of  the  peristaltic  move- 
ments. In  ileus  paralyticus  castor  oil  may  be  given,  and  its  action 
assisted  by  enemata.  In  all  otiu-r  eases  of  ileus,  purgatives  act 
injuriously  by  increasing  the  peristaltic  movements  which  arc 
already  excessive,  thus  rcu<iering  the  removal  of  the  obstruction 
more  difficult.  On  the  other  hand,  some  anodynes  have  a  Ix-nefieial 
action  (si-e  \m^  274).  First  ot  all,  opium.  This  dnig  relieves  the 
pain.s  acts  as  a  general  sedative,  diminishes  shock,  and  iiidua-s 
sleep.  It  also  lessens  the  vomiting  and  quiets  the  convulsive  con- 
traeiions  of  the  intestine,  ("onsequently  opium  favors  the  pussi> 
bility  of  a  spontaneous  lilx-ration  of  the  obstruction.  It  also  acts 
OS  a  prophylactic  against  local  iKriiimitis,  which  is  likely  to  occur 
when  the  ileus  has  existeil  tor  some  time ;  hy  its  antispasmodic  action 
(he  opium  prevents  tructittn  u)xin  the  inflfmied  peritoneum.  Opium 
is,  however,  indicated  oidy  in  the  first  stage  of  ileus,  and  not  then 
when  the  heart  is  weak  or  the  gi-neral  depression  extreme.  Nor 
should  one  forget  that  the  sense  of  well-being  experienced  by 
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patient  as  a  result  of  the  administration  of  opium  may  conceal  the 
true  state  of  affairs,  making  the  case  appear  to  be  much  more  favor- 
able than  it  actually  is.  It  is  well,  therefore,  to  limit  the  use  of 
this  drug,  that  an  unbiased  view  of  the  case  may  be  obtained. 

In  the  past  ten  years  rather  pleasing  results  have  followed  the 
administration  of  atropin  in  ileus.  It  is  well  known  that  atropin 
in  small  doses  relieves  vagotonia  and  has  a  stimulating  effect  upon 
the  muscular  elements  of  the  intestine,  and  therefore  serves  to 
liberate  spastic  ileus  and  spastic  conditions  of  the  intestine  due  to 
mechanical  obstruction.  It  is  necessary  from  the  very  beginning, 
however,  in  such  cases,  to  employ  large  doses— doses  which  exceed 
the  official  maximum.  If  the  patient  has  taken  opium  previously, 
0.005  Gm.  (t"!  grain)  of  atropin  sulphate  should  be  given  without 
any  delay,  and  this  dose  should  be  repeated  if  no  improvement 
shows  itself  after  twelve  hours.  The  opium  antagonizes  part  of  the 
atropin,  so  these  large  doses  do  not  induce  any  serious  symptoms 
of  poisoning.  If  no  opium  has  been  given  previously,  the  initial 
hypodermic  injection  of  atropin  should  be  0.002  Gm.  (jV  grain), 
and  after  twelve  hours  another  dose,  of  0.005  Gm,  (A  grain).  If, 
twenty-four  hours  subsequent  to  the  giving  of  atrc^in,  no  flatus 
has  been  expelled,  it  will  hardly  be  advisable  to  push  this  medica- 
tion further.  Possible  sjTnptoms  of  toxemia,  delirium,  hallucina- 
tions or  convulsions  are  counteracted  by  morpbin  (see  page  275). 

Occasiimally  physostigmin  also  may  be  given,  with  great  caution, 
thus:  0.001  to  0.002  Gm,  (^  to  5^5  grain)  physostigmin  salicylate, 
or  0.001  or  0.01  Gm.  (55  to  J  grain)  physostigmin  sulphate  (see 
page  283). 

Effects  similar  to  those  of  atropin  and  physostigmin  may 
apparently  be  produced  by  pituitary  extract  or  by  the  peristaltic 
hormone  (see  page  G67)  which  may  now  be  considered  a  valuable 
addition  to  the  internal  remedies  at  our  disposal  for  the  treatment 
of  this  form  of  ileus.  It  induces  a  peristaltic  motion  approximating 
the  physiologic  more  closely  than  that  induced  by  phj'sostigmin. 


CHAPTER  XLVII. 
STRIC:TURES  of  THE  INTESTINE. 

J^RiPTl'UK  itf  tlie  intestine  consists  of  ahnormnl  narrnwiii);  of 
tlic  bowel,  from  cither  c-icatricial  cuiitractton  or  the  deposit  of  adven- 
titious tissue. 

Stric-turoi  or  sti'iioseii  of  the  duodcniun  or  the  jcjiinuin  arc  (railed 
"high,"  while  tliojie  that  occur  at  any  point  fmm  llic  ht-giiuiintt  of 
the  ileum  onward  arc  described  as  "low"  or  "deep"  strictures, 

STRICTURES  OF  THE  SMALL  INTESTINE. 

Symptoms.— Strictures  situated  just  l»-Iow  the  pylorus  and  above 
tlie  papiDii  tif  Vntcr  (sn[iriipii])illary  slenoM-w)  ;iCficriilly  imlua-  the 
same  sjinptoius  as  stenosis  of  the  pylorus.  The  most  prominent 
symptoms  are  referable  to  the  stomach,  pnnieuUirly  votittling  of  the 
iitomach  content,'!.  In  such  eases  the  correct  diaguoiUs  Ls  usually 
diHtcuh  10  arrive  at,  and  .stenosis  of  the  pylorus  is  assumctl  to  Ih; 
present  (page  49(1).  A  frecpient  can.'io  of  thi.i  form  of  stricture  is 
wedgcd-iii  gallstone:*,  which  are  too  large  to  fiml  tlieir  way  into  the 
(tut  but  ape  forced  by  the  bile  and  the  natural  expulsive  effort  of 
the  hilc  duet  into  a  "  corner."  so  to  speak.  Furthcnuore,  adhesions 
and  strictures  subsequent  to  duodenal  ulcers  an<i  carcinoma  may 
possihlj'  l»c  present- 
Stricture  situated  below  the  papilla  of  \'ator  (infra papillary 
stcDoses)  hut  in  the  tluu<lcnuui  also  induce  gastric  symptoms,  swb 
as  distention,  prc.'ssure,  pain,  eructation,  nausea  ajid  vomiting. 
But  iu  thcMc  eases  the  vomited  matter  docs  not  consi.st  of  pure  gastric 
contents,  for  the  rcRurtritatinp  chvine  is  mixed  with  the  digestive 
secretion:*  of  the  intestine,  the  pancreatie  juici-  and  the  bile,  and  is 
tliscolored  by  the  latter.  The  finding  of  such  intestinal  secretions 
in  the  stumnch  contents  m^y  be  of  high  diagnostic  vWluc. 

The  voniitiiig,  as  in  stenosis  of  tlie  pylorus,  uiaj'  continue  after 
the  ingestion  of  any  food,  l>ci:ause  there  is  a  continuous  pressure 
backward  in  con.Hequenre  of  tlie  stricture  being  situate^l  so  short 
a  distance  below  the  stomaeb.  Aei'cntuated  peristaltie  move- 
ineuts  are  not  U-sually  found  in  these  strictures,  l)e<-aus«  the  !i(|uid 
chjTiie  is  able  to  pass  Uirougb  the  stri<'ture  or  escajw  back  toward 
the  stomach.  Tliis  also  accounts  for  the  absence  of  niUeky  |Miins. 
The  bowels  are  usually  moderatc'lj'  constipated,  ami  the  feces  may 
be  light  in  color  in  consequence  of  the  abseniT  of  biliary  coloring 


756  STRICTURES  OF  THE  ISTBSTISB  ^ 

roatti-r.  The  iirine  may  lie  rich  in  indican.  The  appetite  quickly 
decreases  as  the  staRiuitiun  persists;  the  body  weight  fails,  and  the 
pcrcciitugfc  of  wnt*-r  is  ureiiliy  fliintnished.  'V\w  stumaoK  itself 
limy  he  either  normal  in  sixc  ur  dilated;  during  tlie  early  sta^s  of 
the  discu!«e  tt  may  perfinni  its  secretory  functions  quite  normally. 

When  the  stenosis  ha^  existed  for  some  time,  iiarcinK  and  long 
bacilli  are  usmiliy  present.  VVh«i  imljmtioii  reveals  a  tumor  in  the 
duodenal  rcpon.  this  is  very  likely  a  carcinoma.  NVhen  piOpation 
is  negative,  the  prt^■io»s  hi-stcffj'  ts  of  imiJortancc;  if  f;allstoiK  colics 
have  occurred,  attention  should  be  itiven  to  the  posaibilitj'  of  an 
ncdhision  by  gallstones,  or  of  adhesions — t)fteii  found  in  females.  In 
ineji  it  nia\'  possibly  be  a  duodenal  ulcer  which  is  rausinjc  the  stricture. 
The  diagnosis  of  [)r(iliable  carcinoma  i.s  apt  ti>  l>e  correct  in  advanced 
life.  Other  atleclioii<i  to  be  kept  in  mind  are:  l.vmphonmta,  ^r- 
comata,  compression  by  metastatic  tumors,  diseases  of  the  pancTcas 
(cyst*,  tumortt,  adipose  tissue,  nccrosisl.  and  retroperitoneal  tumors. 

Stricture  of  the  jejunum  induces  giistric  symptoms.  Vomitlni;  is 
partinilarly  frwpient,  but  does  not  take  phice  as  often  as  it  does  in 
.stricture  of  the  duodenum,  for  the  reason  that  there  is  took  space 
above  the  stenosis  for  the  collection  nf  the  cii\ine.  The  vomititig, 
when  it  does  otx.iir,  is  more  copious  tlian  in  duodenal  stricture. 
When  the  jejuntd  stricrtiire  is  situated  far  down,  the  vomitwl  matt^-r 
gmdnatly  assumes  fecal  characteristics  and  contains  bile. 

Strlchtre  of  Ike  Ileum. — ^Tlie  intestinal  symptoms  predominate 
in  this  condition.  The  vomitiis  beeome.s  fecal.  Peri-'italtie  inovc- 
m<-nts  are  both  visible  ari<l  palpable,  iind  colicky  pains  may  dcvcloji, 
particuiurlj'  in  eases  of  carcinoma.  The  intestinal  symptoms 
Iiecome  more  jiroiiouncwl  in  proportion  to  the  relative  proximity  of 
the  stenosis  to  the  cecum.  As  a  rtile,  howe\er,  marked  s\'m)>toms 
apjwar  rather  late — <inly  during  tlic  more  advanced  stages  of  the 
strictun>— and  are  preceded  i>y  \-aKue  disturhiinces  of  bowel  fimc- 
tion,  such  as  constipation  or  diurriieu  or  alternation  of  both.  Occa- 
sionally multiple  stricture,**  occur  simultaneously. 

The  causes  of  jejunal  and  iliac  strictures  are  adhesions,  kinks  and 
angulations  cnuse<l  by  EU-stroenleroptosis  (see  Chapter  XXX)  or 
inflammation  of  the  female  genital  apparatus  or  of  the  appendix, 
and  lieriiiii,'*.  ("icatrixed  tuberculous  ukvrs  are  rarely  tlie  orij^n 
of  strictures.  Syphilitic  strictures  are  vciy  rare.  Carcinonmta 
(K'fur  in  elderly  jieople  and  in  people  of  still  more  advanced  j-ears. 
Stricture  of  the  small  intestine  can  often  be  made  out  by  means  of 
the  Itoentgen  ruy.  The  bismuth  .shiulow  shows  a  persistent  stag- 
nation for  many  hours.  Loops  of  the  inte.'%tine  may  appear  dilated 
either  as  abnormally  long,  bund-like  sitadows.  as  broad  as  the  colon, 
or  ns  ampulla-like  hollow  spaces  as  larjre  as  an  orange,  or  even  as 
large  as  a  melon,  filled  with  fluid  or  gas.  Kither  of  these  conditions 
is  suggestive  of  obstruction  in  the  inte-'tine  (see  page  H-S). 
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STRICTURES  OF  THE  )U&ROE  INTESTXHE. 

Symploms, — In  this  class  of  cases  thf  symptoms  p-iwrally  d«vclop 
slowly.  Tlic  first  sign  U  (.viiKtipntioi).  wliicli  mny  persist  for  innnths 
or  even  ye»r3.  ('onstipfttioii  should  arouse  suspit-ioii  when  it  is 
found  in  people  of  maturi'  ugc  am!  when  it  resuats  treatment  with 
mild  purgatives  so  that  finnllj-  the  strongest  drastic  medicaments 
niv  rt'-sorted  to,  To  constipntioii  an-  (;ru<limlly  mldeil  colicky  pains, 
to  which  slight  attention  is  at  first  given,  hut  which  ar«  of  great 
weight  in  the  diagnosis,  l^hould  voiiijting  Iwgin.  tlie  suspicion  uf 
stricture  grows.  Chronic  di:«t«ntion  with  ga.<)es  is  a  vcrj'  ominous 
objective  sign.  The  tnetcorism  is  least  marked  in  strictures  of  tlic 
rt-ctum,  anil  more  so  in  lliose  located  at  higher  levels  of  tlie  larj^ie 
ijite.stinc.  Increasing  ineteorisni  is  a  sign  of  tlie  presence  or  com- 
mencement of  iMtralysis  of  the  gut.  Of  more  importance  tliim 
nieteorism  is  the  discovery  of  visible  peiiataitic  movements  in 
connection  with  etmslipation  and  colicky  pains. 

TKe  typical  course  of  these  spasti<-  peristaltic  motions  is  from 
an  hniK-rcrptible  start.  aecom[»iniisl  by  nmrked  pains,  to  a  rigid 
anil  fomble  c<«itraftion  of  the  particular  section  of  the  gut  atld-teii, 
and  finally  a  sudden  relaxation  with  loud  gurgling  sounds  in  the 
alMlomen.  Thi-s  i>eri.staUiH  may  affect  eitiier  circumscrilKil  or 
extensive  sei-tioiut  of  the  intestine.  When  tiie  abdominal  walls 
are  thin  tie  motions  are  readily  perceived  with  the  unaided  eye. 

One  of  the  most  important  syniptoma  of  stricture  of  the  bowel, 
and  at  tl;e  .■nunc  time  the  most  important  sign  of  eurcinoma.  is  the 
occurrence  of  palpable  and  vi.sible  contra<'tions.  It  is  dillieult  in 
many  ea»'s  to  tell  whetlicr  tliese  moxements  are  in  the  small  or 
in  the  large  bowel.  Occasionally  a  distinction  can  be  ma<le  by 
examination  of  the  vapna  during  the  attack  of  pain  when  the  nroA-e- 
ments  are  very  ailive.  Oftenlimes  tlie  site  of  tlie  obstniction  maj' 
be  suspccteii  by  the  discovery  <)f  »  splashing  sound  in  the  bowel 
just  above  it.  One  peculiar  sign,  which  is  practically  patliognn- 
monie  of  stenosis  of  the  liowel,  is  the  sudden  «pi>eHranee  of  small 
coils  of  bowel  which  vanish  very  quicklj'  and  reajipcar.  The  section 
of  intestine  lending  to  tie  ol>stniction  will  often  be  found  stiffly 
contracted. 

A  stricture  of  the  large  inti-stinc  can  usually  b(-  made  out  by  the 
Use  of  the  lioentgen  ray  (see  page  148).  The  bismuth  mixture 
should  b<-  tnIr4Klu<-eiI  by  rectal  injection  while  the  patient  lies  on 
his  back.  The  upwanl  pa.-<sage  of  tlie  mixture  can  be  kept  under 
direct  insix'ction  with  the  fluoroseope.  In  the  study  of  (xmatrictions 
of  the  large  intestine,  tluorosi'opic  examination  iluring  the  flow  of 
tlie  bismuth  mixture  through  the  colon  Ls  more  valuable  than  roent- 
genograms. The  former  enables  Us  to  study  the  motility  of  tlie 
intestine,  while  (he  hitler  show  only  single  momenlarTp'  phases  of 
the  position  of  the  filling  colon.     In  the  presence  of  constrietioia 
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the  fluoroscopic  examination  shows  that  the  bismuth  stops  floning 
at  the  site  of  the  obstruction.  There  is  usually  a  bulging  at  this 
point,  and  suddenly  a  finger-like  process  of  bismuth  passes  onward. 
It  is  possible  in  this  way  to  differentiate  between  tumors,  spasms 
and  adherens  as  the  cause  of  the  stricture.  An<Hnaties  of  position, 
formation  of  loops,  dilatation  and  stenosis  <rf  the  lumen,  and  diver- 
ticulo^,  can  ail  be  easily  recognized. 

Strictures  of  the  large  intestine  may  be  caused  by  adhesions 
(gynecologic  diseases,  former  operationa)  and  subsequent  torsion, 
or  by  cicatricial  formations  (tuberculosis,  dysentery,  syphilis) 
involved  in  the  previous  history;  but  the  most  frequent  cause  is 
carcinoma. 

When  the  stenoses  persist  for  some  length  of  time,  they  may 
give  rise  to  the  fonnation  of  ulcers  of  distention  and  stercoral 
abscesses.  The  stenotic  portion  of  the  intestine  may  also  ulcerate 
on  the  interior  wall,  especially  in  the  presence  of  malignant  tumors. 
When  this  is  the  case  blood  and  pus  are  often  found  in  the  feces  in 
large  quantities,  so  that  an  examination  of  the  stools  at  first  seems 
to  point  to  dysentery. 

Tnatm«nt  of  InteAinal  StilctureB. — Strictures  of  the  intestine  that 
are  due  to  gallstones  or  swallowed  foreign  bodies  sre  often  manage- 
able by  internal  treatment.  Other  intestinal  strictures  can  be  cured 
only  by  operative  treatment;  and  this  must  be  the  aim  ctf  any  sort 
of  therapeutic  intervention.  The  question  then  arises:  Which  are 
the  cases  suitable  for  operation?  Without  any  resCTvation,  all 
cases  of  malignant  stenosis  (carcinoma,  tuberculosis),  even  if  as  yet 
no  evil  effects  seem  visible,  belong  to  sui^ry;  also  all  those  cases  of 
benign  stenosis,  accompanied  by  grave  symptoms,  in  which  everj' 
kind  of  internal  treatment  has  been  in  v^.  Notwithstanding  the 
splendid  technic  of  modern  abdominal  surgery,  poor  results  are  often 
obtained  because  the  patients  are  very  anemic  and  cachectic — 
unable  to  sur\'ive  the  operation.     In  the  early  stages  of  the  disease  __ 

most  patients,  unfortunately,  cannot  be  convinced  of  the  necessity     ~-^j»t 
of  an  operation.    Later  it  may  be  impossible  to  operate  because  of    >«:»  ^ 
the  great  weakness  of  the  patient,  or  after  opening  the  abdcHnen  .rrf^^je 
such  complicated  anatomic  relations  may  be  disdosed  as  to  make  a,^    ^ 
radical  operation  impossible  or  even  forbid  a  palliative  operation,  rwcxsi 
Matters  assume  the  worst  a,spect  in  this  respect  in  cases  of  stenosis  f^^^^si 
of  the  pars  superior  <luodeni,  in  which  a  radical  removal  is  usuall>.^f  J^ U; 
impossible.    There  may  be  some  hesitation  as  t»  whether  it  isi       c  t 
advisable  to  transfer  to  the  surgeon  cases  of  benign  stricture  whic]r^>f  ^ict 
do  not  cause  any  grave  s^Tuptoms,    As  a  matter  of  principle  it  wiTi  'i^^vill 
probably  be  correct  to  advise  operation,  aa  it  cannot  be  predicte-^.*-(erf 
in  any  case  wliether  the  stenotic  trouble  will  remain  statnnai^-  »       ^^  («■ 
become  worse.    An  exacerbation  of  the  whole  condition  may  samMrmi^mBe- 
times  arise  quite  suddenly.     But  one  may  be  justified  in  underta'.^^&.At- 
iiig  internal  trentnicnt  at  first,  so  long  as  it  ia  certain  that  t-^t^^the 
stricture  is  not  of  a  malignant  character. 
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The  intemal  treatment  is  directed  to: 

1.  Curable  strictures  (calculi,  foreign  bodies). 

2.  Benign  strictures  with  slight  symptoms. 

3.  Malignant  strictures  in  which  operation  is  refused  by  the 
surgeon. 

In  regard  to  the  diet,  the  following  general  rules  apply  to  all 
cases  of  intratinal  stricture.  The  diet  must  be  of  such  a  nature 
that  it  will  pass  the  stricture — that  is  to  say,  absolutely  liquid  in 
grave  stenoses,  and  semisolid  in  cases  of  slight  stenosis.  It  should 
also  be  antiputrefactive.  The  feedings  should  be  only  large  enough 
to  provide  the  necessary  number  of  calories.  These  directions  must 
be  insisted  on  most  rigidly  in  stenoses  of  the  small  intestine.  In 
strictures  of  the  lai^  intestine  the  diet  may  be  somewhat  more 
liberal,  with  more  variety,  and  coarser  (see  page  174). 

In  stenoses  of  the  small  intestine  the  chief  article  of  diet  must 
be  milk,  which  should  be  made  antiseptic  by  the  addition  of  sali- 
cylic acid  (see  page  176).  Kefir,  yoghurt,  gruels  and  mucilaginous 
soups  are  permissible.  Various  leguminous  flour  soups,  with  addi- 
tions of  scraped  meat,  mashed  vegetables,  artificial  albuminous 
preparations,  and  plenty  of  butter,  oil  and  cream,  apple  sauce, 
mashed  potatoes,  well-softened  wheat  bread,  zwieback  and  biscuits, 
may  be  given. 

The  diet  in  strictures  of  the  lai^  intestine  differs.  Meat  may 
be  given  well  cut  up,  and  an  attempt  should  be  made  to  obtain,  if 
possible,  a  slightly  purgative  effect  by  utilizing  naturally  purgative 
articles  of  food,  such  as  fruit  juices,  honey,  fruit  acids,  and  jams 
of  various  fruits.  Great  stress  must  be  laid  on  the  fruit  being  of 
good  taste,  flavor  and  variety,  delicacies  being  used  freely.  The 
articles  altogether  prohibited  are:  fresh  fruit,  boiled  skin  and  seed 
fruit  (the  seeds  of  fruit  are  particularly  dangerous),  tendinous  meat 
containing  much  connective  tissue,  coarse  vegetables,  and  potatoes. 
The  careless  use  of  such  coarse  articles  of  food  occasionally  causes 
complete  closure  of  the  stenosis  and  other  gra^e  complications. 

When  the  nutrition  by  mouth  proves  inadequate,  careful  rectal 
feeding  must  be  instituted  (see  page  243). 

Strictures  of  the  small  intestine  situated  high  up  demand,  like 
stenoses  of  the  pylorus,  regular  lavage  of  the  stomach,  according 
to  the  principles  laid  down  for  stenosis  of  the  pylorus.  Rectal 
injections  are  required  in  all  cases  in  which  constipation  is  present 
or  in  which  it  alternates  with  diarrhea,  in  order  to  avoid  the  admin- 
btration  of  purgatives.  In  such  cases  rather  voluminous  injections 
(one  liter)  are  to  be  used,  or  small-sized  enemata  retained  for  a 
long  time.  When  the  strictures  of  the  colon  are  situated  low, 
medicated  lavage  or  irrigation  may  be  very  useful,  especially  when 
the  stenosis  is  ulcerating,  secreting  much  pus,  and  gives  rise  to 
hemorrhages.  In  such  cases  the  disease<l  .portion  is  to  be  cleansed 
very  gently  with  infusion  of  chamomile  and  subsequently  with  a 
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solution  of  borax  or  a  suspension  of  bbmuth  subnitrate.  When 
bismuth  subnitrate  is  introduced  by  irrigation  it  is  frequently 
possible  to  keep  the  formation  of  pus  and  mueus  and  the  loss  of 
blood  within  moderate  limits,  thus  favoring  the  general  well-being 
of  the  patient  (see  page  752). 

MedicatioTt.— The  purgatives  are  the  medicaments  particularly 
to  be  considered  here,  and  of  these  the  milder  ones  are  to  be  em- 
ployed, such  as  castor  oil,  cascara  sagrada,  phenolphthalein,  tama- 
rinds, and  the  bitter  mineral  waters,  in  rotation  but  continuously 
(see  page  284).  In  cases  of  stricture  of  the  lai^  intestine  with 
rigidity  of  the  intestinal  walls  the  anodjues  are  frequently  ver>- 
effective  and  prompt  purgatives,  especially  opium  and  extract  of 
belladonna  in  the  form  of  suppositories  (see  page  274).  The  severe 
pains  often  require  the  above-named  anodj-nes,  and  also  morphin. 
In  hopeless  malignant  cases,  warm  applications  to  the  whole  of  the 
abdomen  are  grateful.  When  the  suspicion  is  well  founded  that 
peritoneal  adhesions  are  the  cause  of  the  stenosis,  fibroK'sin  treat- 
ment may  be  given  a  trial  (see  page  484). 

Strictures  due  to  calculi  and  foreign  bodies  should  be  treated 
by  means  of  purgatives.  Such  foreign  bodies  and  calculi,  when 
located  in  the  large  intestine,  can  frequently  be  loosened  by  skilfully 
applied  irrigations,  and  may  be  dissolved  by  appropriate  irrigating 
fluids  (see  Chapter  XI). 

Liquid  petrolatum  has  been  used  to  lubricate  the  mucous  mon- 
brane  of  the  intestine  and  thus  assist  the  gliding  along  of  the  feces. 
It  passes  through  the  whole  alimentary  canal  unchanged,  and 
frequently  affords  relief  in  oases  of  slight  stenosis.  I  have  seen 
the  marked  peristalsis  abate  and  normal  movements  ensue  when 
tablespoonful  doses  were  given  three  times  a  day  (see  pages  650 
and  664). 

When  it  is  impossible  to  relieve  these  strictures  by  internal 
medication,  it  becomes  absolutely  necessarj'  to  resort  to  surgical 
measures. 


Cftrcinonu. — Tlie  frequency  of  the  ornirreiice  of  rjirriiiomft  of 
lite  intestine  is  shown  l»y  statistics.  ActortJijif;  to  n  statistieal 
stutcmt-nt  uf  Heimuiiii.  eompiltHl  frum  the  hospiUih  in  IVti^siu, 
there  were,  ainoni;  a  total  of  Jll,.^44  cases  nf  mrcinonia.  I7nii  cases 
of  carcinoma  of  the  intestine  and  iif^S  of  carcinoma  of  the  stomach. 

Muj-dl  ntports  that  of  -1I,N;J.S  necrop.><ics  miule  in  the  I'atliolojfie 
Institute  at  Vienna  dnrinptwenly-fonr.vears,a)iinentar_vcarcinomata 
were  present  in  :1.tS5  cases,  nearly  10  per  (viit.  The  intestine  was 
involverl  in  :113  cases  us  follows:  tin*  ret-tum  in  1112.  the  colon  in 
104,  the  ileum  in  HI.  and  the  duodenum  in  7.  It  is  a  fart,  however, 
that  the  chioilrnimi  heconies  carcinomatous  almost  as  frequently 
as  the  jejunum  and  the  ileum  together.  In  21,l}24  necropsies, 
Zemann  foiinil  Iti.^i  carcinoinatu  of  the  intestine,  H  per  cent,  of  the 
toljil  numher. 

Tarcinoma  is  most  frequent  in  the  large  intestine,  and  of  these 
eases,  ucconling  to  I,eube,  SO  per  cent.  «re  of  the  rectum  (I'late 
XXVIIl):  then  follow,  in  order  of  frequency,  the  wpnoid  flexure, 
the  colon  (particularly  at  the  llexures),  and  the  cecum.  Ciir- 
einonm  of  tlie  small  intestine  is  comparatively  rure,  but  the  du(»- 
demmi  is  more  frequently  involved  than  any  other  part  of  this 
rejiion.  Female  arul  male  are  attacked  tn  ahout  equal  proi«trtions, 
hut  so  far  iis  ciireinonm  of  the  rectum  is  concerned  the  male  sex 
prflomi nates.  Intestinal  carcinoma  occurs  most  frequently  he- 
tween  the  ages  of  forty  ami  sixty.  Occasionally  it  has  been  observed 
in  early  life  and  even  durin>c  childhood. 

While  carcinoma  is  said  to  be  unconnnon  in  some  couutrios,  in 
Japan  there  arc  25.000  flcaths  a  year  from  tlic  diwaae;  in  England 
it  is  cstimate<l  that,  of  persons  over  tliirty-iive  years  of  age,  one 
out  of  every  eight  women  &nd  one  out  of  every  eleven  m«n  die  of 
carcinomn,  a  greater  death-rate  for  the  age  i>eri<Kl  than  fmni  IuImm^ 
culoais:  and  we  arc  not  far  behind  in  this  amntry,  with  SO.IHKI  ea.ses 
constantly  in  progress  atid  over  40,000  deaths  each  year  from  the 
disease. 
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Hollander  gives  some  interesting  family  histories  from  cases 
of  carcinoma  of  the  intestine,  which  show  a  most  striking;  family 
tendency  to  carcinoma  in  some  form,  chiefly  of  the  gastro-intestinal 
tract.  In  the  first  case  the  husband  and  wife  (who  bad  indistinct 
histories  of  carcinoma),  a  son  ajid  a  daughter  died  of  carcinoma; 
in  the  next  generaition  four  children  died  of  the  disease,  in  the  next 
generation  two,  and  in  the  next  three.  In  another  instance  reported, 
one  case  occurred  in  one  generation,  four  in  the  next,  and  two  in 
the  next  ("generation"  including  the  collateral  branchy  of  the 
family  as  well  as  the  direct  descendants).  He  considers  the  family 
history  a  very  important  [mint  in  the  diagnosis  of  carcinoma  of 
the  intestine,  since  it  seems  to  be  intestinal  carcinoma  in  which 
these  striking  family  histories  are  most  commonly  met.  Another 
point  which  he  considers  of  much  iniportance  is  the  occurrence  of 
skin  changes,  chiefly  in  three  varieties:  (1)  vascular  changes;  (2) 
seborrheic  warts;  and  (3)  pigmental  patches.  The  vascular  changes 
consist  in  the  appearance  of  large  numbers  of  small  spots,  from 
the  size  of  a  pinhead  to  that  of  a  pea,  which  have  the  appearance 
of  small  angiomata.  The  warts  are  likely  to  occur  in  very  large 
numbers  and  may  reach  an  unusual  size.  He  has  seen  them 
as  large  as  pigeon's  eggs.  The  pigmented  areas  vary  in  apt>ear- 
ance  and  depth  of  color,  but  may  involve  practically  the  whole 
body.  These  signs  he  has  found  very  common  in  intestinal  car- 
cinoma. 

Pathology. — The  most  frequent  form  of  carcinoma  is  that  which 
consists  of  cytindric  epithelial  cells  originating  from  the  cylindric 
epithelium  of  the  mucous  membrane  and  showing  a  glandular 
structure.  Then  follows  the  medullary  carcinoma,  which  has  a 
tendency  to  disintegration  and  ulceration.  The  gelatiniform 
carcinoma  (colloid)  is  rare,  and  its  most  usual  location  is  in  the 
rectum,  Scirrhus  is  very  rare.  Intestinal  carcinomata,  as  a  rule, 
pve  rise  to  few  metastases. 

Carcinoma  of  tlu  Small  Intestiiie.  —  Carcinomata  of  the  small 
intestine  are  rare  as  compared  with  similar  growths  of  the  large 
intestine.  The  carcinomata  of  the  duodenum  are  classified  as 
suprapapillary,  infrapapillary,  and  papillary.  The  location  of  the 
duodenal  papilla  (Vater),  an  elevation  near  the  point  where  the 
ductus  communis  choledochus  enters  the  duodenum,  is  used  for 
this  classification. 

If  a  tumor  is  present  in  the  suprapapillary  section  of  the  duo- 
denum, it  lies  to  the  right  of  the  median  line,  between  the  lower 
border  of  the  ribs,  the  navel  and  the  gall  bladder.  A  tumor  thus 
situated  will  be  found,  on  palpation,  to  be  easily  movable.  If 
the  growth  arises  in  the  infrapapillary  section  of  the  duodenum, 
it  will  lie  in  the  same  position,  but  it  will  be  slightly  if  at  all  mov- 
able, being  firmly  fixed  by  the  pancreas  and  the  peritoneum.  The 
common  bile  duct  and  the  pancreatic  duct  perforate  the  mediain 


loonier  uf  tlic  papillary  section  of  thi-  diiodcniim.     If  rarcinoina 

cicvelopitlien-.  tlu* openinfi;  of  the  I>i1c(luct  wilt  be  cIo^mhI  iiiul  jaiindira 

■wilt  result  (sre  page  (514).     Growths  in  thp  first  jKntion  of  the 

duodemmi  atv  similur  to  thosr  assiR-iutcii  with  ulcer  of  ihc  stoiniich. 

'^rhcsc  of  the  papilla  are.  as  a  rule,  eviindrir-eell  ailenocan-iiKimata. 

Thoae  of  thv  prejejiiiial  rcjiioii  tcml  to  Ix-  bfiiiul,  flat  hihI  ulreriitcil, 

and  to  form  stenoses.    The  diindenal  conteiita  remo\-ecl  with  tiie 

iluorlenal  tiilw  show  ii  drviatioii  from  tiortnal  of  die  i»aiicr<*atic 

fvrnients  (see  paf^e  W.i). 

Sffmplonij. — Hie  syinptonis  of  sUprajJapillary  carcinoma  are: 
pains  in  tlie  region  nf  the  stomach,  pressure,  nausea,  increasing 
ctnadation.  lasdttidc,  an<]  th<;  uppeamncx.'  of  u  tuninr  in  (h«  rig;ht 
h)i>ochoQdriac  re^on.  Wlien  tlie  tm]ior.  ae  a  conse<)Ucnce  of 
increasing  growth,  tiurrowit  the  imssage.  the  result  is  diiixlenal 
»tenosis.  It  is  sometimes  scarcely  possilile  to  establish  a  differential 
diagnosis  Ixrtween  duodenal  stenosis  of  this  eharacter  and  one  of 
different  origin.  .Siiprnpnpillary  and  infrapapillarii'  carcinomata 
oifer  verj'  similar  appearances.  IJut  in  the  case  of  tlic  latter  the 
vomited  mattir  is  stainH  by  bile.  It  is  only  jxKVviblc  to  iliiiniinse 
Hidi  a  easv  when  a  tumor  is  palpable,  and  even  then  thedifliculties 
in  the  way  are  very  great.  Symptoms  of  stricture  are  aiso  mani- 
fested in  tliis  disease,  esgiccially  toward  the  end. 
Of  particular  imiMtrtunce  n'.tpt-(linK  pupillary  cjurrinoina  is  the 

Cde\'elopnient  of  the  chronic  jaundtct-  without  demonstrable  disease 
of  cither  the  liver  or  the  pancreas. 
Carrinoma  of  the  duodmum  is  usually  nf  tlie  .same  t>'pe  a^ 
caicinoina  of  the  pylorus.  The  ^owth  is  cli*rive4l  frnm  a  simple 
form  of  sccn'tiiig  <vll.  cylin<iric  e|iitlu-liiini,  and  it  forms  a  new 
growth  of  cylindrie  cells  arrangeil  in  a  manner  somewhat  Hitnilar 
to  that  of  the  nonnal  tiN<ue  from  which  it  springs.  At  tlie  pylorus 
the  Rlands  arc  formed  of  a  single  layer  of  cylindrie  celLs  on  a  base- 
ment nicnibrane;  they  are  situatcti  in  the  mucous  inrinbriini;. 
At  (he  junction  of  the  pyloric  end  of  thestomai^hand  the  duodenum 
the  glands  pass  down  through  the  nniscularis  imioosa  into  the 
submucous  tissue,  and  m  the  duodenum  they  become  Brunner's 
gtatids.  Tin;  pyloric  glan<ls  and  Brunner's  glands  arc  identical  in 
9tru<^«re.  and  are  continuous  with  one  another:  the  only  ilitTcn-iK-c 
is  as  to  situation,  one  being  in  the  mucous  membrane,  the  other  in 
the  .tiibmucosa. 

Oiofftiori*. — For  therapeutic  reasons  the  diagow^s  of  carcinoma 
of  (he  duodenum  slioiiM  be  made  as  early  as  jmssible — a  tusk  that 
requires  the  keenest  meilical  acumen.  In  the  majority  of  cases 
llic  tumors  arc  quite  large  when  disco\'cn-d.  for  we  do  not  get 
many  symptoms  so  long  m  the  luhien  of  tlie  intestine  is  pntulous. 

An  anatomic  peculiarity  of  intestinal  carcinoma  Is  its  tendency 
(0  develop  in  ring  rumi  and  lo  iravcr^c  the  inner  cinrmnferencc  of 
l!ie  intestine.    This  peculiarity  is  frecpiently  manifested,  and  in 
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many  cases  vory  miirkod.  Such  cinnilur  fonmatiori  reduces  ihi 
lumen  of  the  intestine,  anil  the  rapid  growth  and  tendency  to 
contraction  lead  to  a  stricture  that  calls  for  surgieal  inter^'eiitio«. 
In  fact,  carcinoma  of  the  intestine  manifests  itself  by  the  phe- 
nomena of  stricture  (sec  Chapt*T  XLVII). 

In  the  male  approximately  Iwo-thints,  and  in  the  female  onc- 
fuurth,  of  idl  careinotiiata  devi-lop  in  the  alimentarjt'  eanal.  while 
one'lialf  of  all  carcinomaia  of  the  female  are  in  the  reproductive 
organs.  It  sceins  an  cstublished  fact  that  carcinoma  of  thr  duo- 
denum, while  very  rare,  u.sually  originates  fntm  a  previouH  old 
fluodi-nal  ukvr. 

Careinomatft  of  the  jejnnnm  and  ileum  are  also  rare  and  alwa>'s 
difficult  to  diagnose,  particularly  if,  as  is  frequently  the  cast,  no 
tumor  is  palpable.  Of  diajinostic  imiM>rtance  in  retard  to  the 
presence  of  a  tumor  are  its  mobility,  the  sj-mptoms  of  stenosis  of 
the  small  intestine,  and  liemorrlinge  from  the  liowel.  The  HoentKeii 
ray  is  frequently  of  great  help,  as  are  also  serologic  n-sctions  (see 
Plate  XVII,  Fig.  3,  and  page  54:j). 

Cardnoma  of  the  Colon.  -S(/'"p'"'"J'-^T*in!eular  mention  munt 
he  made  of  llie  fact  thiihamoiig  (he  subjective  ;<ymptom<i  of  car- 
eintuna  of  the  colon  intestinal  pains  are  most  conspicuous.  There 
may  be  n  pennanent  <hill  pain  liK-aIize<l  at  a  fixerl  spot,  or  pnrox\-9- 
mal  abdominal  pains,  colicky  in  character,  which  arc  very  charat^ 
teristic  and  may  [x-rsist  for  a  long  time,  even  >'eais,  before  tlic 
development  of  an\'  other  sign  of  the  disease. 

These  pahiful  attacks  are  synchronous  with  constipation  an<l 
caneais.  The  more  intense  the  pains,  the  more  obstinate  the  con- 
stipation. Tile  piiinful  attack  ceases  after  a  free  c\'neuation  of 
the  bowel.  Occasionally  there  is  diarrhea,  csp<'cially  after  a 
constipated  period  of  several  days'  duration,  Vomiting  otriirs 
early,  only  the  stomach  contents  and  mucus  being  ejected;  sler- 
coraceous  vomiting  occurs  less  fretiueiitly.  In  carcinoma  situated 
very  low  down,  particularly  rectal  can-inoma.  frequent  tenesmus 
is  tile  must  pronnnciit  symptom. 

IHagmma.  The  objective  signs  important  for  diagnostic  pur- 
poses are:  the  presence  of  a  tumor  (which  is  found  in  40  per  cent, 
of  all  ca.'^es),  mcteorism,  visible  peristaltic  movements,  rigidity  of 
tile  intestine,  macroscopic  blooti  from  the  bowels,  occult  hemfwrhage  ■ 
in  the  feces,  diarrheic  stools  with  blood  and  pus,  anemia,  emaciation 
and  cachexia.  In  some  few  cases  all  these  criteria  may  be  absent; 
the  carcinoma  may  he  entirely  latent  and  either  terminate  fatally 
without  Iwing  discovered  or  induce  a  sudden  attack  of  ileus.  .\ 
marked  loss  of  weight  (forty  or  fifty  pounds)  in  a  patient  over 
forty  years  of  age,  without  localization  of  symptoms,  is  alwa>-3 
suggestive  of  hidden  e«rcinoma  of  the  intestine.  The  Roentgen- 
ray  examination  is  of  great  assistance  in  the  diagnosis.  Carcinoma 
of  the  large  intestine  may  be  complicated  with  perforation,  adhe- 


MAUGNAST  SEOPLASMS  OF  THE  INTBSTISB       ■  76S 


»ion  uiul  cuiiin^uiiicHtiun  with  the  abclomiiiftl  orRans  (slnmnch, 
bladder),  or  perforation  through  the  abdominul  piirietes  or  into  thu 
retropiTitouettI  ti»suts  wJtlt  fonnatioii  of  abscess  (Phitc  XX,  Fig.  1). 

.\ttpnt  ion  ^hoiitil  lie  called  to  a  group  of  rjiscs  which  are  frequently 
inistiiki'ii  for  ninligiiuiit  growths.  I'lider  normal  conditions  we 
are  able  sometimes  to  feel  the  cor<!-like  descending  colon  or  the 
sigmoid  flexure,  which  may  l>e  tender  to  deep  palpatiwi.  when  the 
abdominal  walls  are  thin  and  relaxed.  The  eord-Iike  feel  normally 
disappears  when  the  colon  is  einptiwl  or  inflated.  When  there 
are  no  symptoms  of  any  intestinal  disease  it  is  not  difHeuIt  to 
diagnose  the  character  of  such  a  tumor-like  resistance.  It  15 
entirely  different  when  there  a  a  spastic  contraction  of  the  eolon 
simultaneous  with  other  symptoms,  :^uch  as  constipation,  irregular 
movements,  pain,  and  rlistiirbanee  of  the  general  condition.  T'nder 
such  circumstances  wc  arc  likely  to  suspect  a  malignant  growth 
when  the  condition  is  one  nf  spastic  constipation  (see  Chapter 
XXXVII).     Such  spasms  occur  as  a  pure  neurosis. 

Trflatment. — <.'ar<-inoma  of  the  intestine  cannot  be  cured  by 
iiitcnial  remedies;  a  radical  rec-overj'  can  only  be  brought  about 
by  sur^'ical  treatnient.  OiMrrativc  therapeutics,  however,  is  often 
unsuccessful,  for  a  variety  of  rca3t>ns.  The  diagnosis  is  usually 
made  t«io  late,  at  a  time  when  the  carcinoma  has  attnineil  a  large 
size,  metastases  have  developcil,  and  operative  removal  is  no  longer 
possible.  Operation  is  often  pre\'entcd  h\  the  objections  offered 
by  the  patients  and  their  friends,  although  the  diagnosis  may  have 
been  establishul  in  time.  Moreover,  the  radical  operation  is  fre- 
quently a  severe  prneeciling,  and  the  patient,  already  considerably 
weakened,  is  unable  to  survive  it. 

The  radical  operation  therefore  19  a  priori  contra-indicate<l  in 
the  pn-sen<^t^'  uf  marked  cachexia  and  anemia,  and  when,  as  shown 
by  the  clinical  examination,  metastases,  adhesions  of  the  tumor 
and  other  complications  are  present.  In  thew  cases  a  palliative 
operation  is  indicated,  especially  when  symptoms  of  stenosis  and 
ileus  have  ap[xiirc<l.  The  radical  operation  consists  in  total 
resection  of  the  carcinomatous  portion  of  the  gut.  The  palliative 
(Operation  is  the  establishment  of  an  artificial  anus;  the  radical 
operation,  separation  of  the  diseased  portion  of  the  gut  by  resection 
of  the  intestine  al>ove  and  Wlow  the  carcinoma,  and  joining  of  the 
intestinal  ends  by  anastomosis.  The  mortality  in  the  resections  is 
.'K)  |RT  cent.,  with  about  three  years  of  life  after  the  oiteratiou. 
Some  permanent  recoveries  have  followed  the  ra<lical  resection. 

At  the  International  Congress  of  Medicine  held  in  I,oiulon.  1913, 
Bastianclli  of  Rome  n-ad  a  paper  on  the  operative  treatment  of 
malignant  rlisease  of  the  large  intestine,  in  which  he  gave  the  follow- 
ing summary,  the  cases  having  U'cn  collected  from  the  ilata  of  a 
few  surgeons  of  wide  experience:  Total  number  of  cases  o|xTated 
on  more  than  three  years  ngu,  231);  operative  cures,  Hi);  alive  aitd 
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we!!  three  years  after,  G8 — 42.8  per  cent,  of  the  survivors  from  the 
operation,  or  28.8  per  cent,  of  all  cases  operated  upon. 

The  internal  treatment  coincides  in  all  its  essential  points  with 
the  therapeutics  adopted  in  cases  of  stricture  and  of  ulcer.  TTie 
aim  is  to  increase  the  disease-resisting  powers  of  the  patient  as 
much  as  possible  by  dietetic  measures  and  to  render  life  tolerable 
by  mitigation  of  the  pains.  The  former  object  is  attained  by  a 
diet  arranged  in  accordance  with  the  situation  of  the  carcinoma 
(large  or  small  intestine) ;  the  latter  by  the  adminbtration  of  ano- 
dynes and  narcotics.  lavage  of  the  stomach  and  irrigation  of 
the  intestine  are  sometimes  indicated, 

Succoiui  and  Lymphosarcoma  of  the  Intestiue. — In  contra* 
distinction  to  carcinomata,  sarcomata  and  lymphosarcomata  of  the 
intestine  are  of  very  rare  occurrence;  they  are  found  particularly 
between  the  ages  of  ten  and  forty.  As  a  rule  they  are  situated  in 
or  on  the  small  intestine  or  the  rectum. 

In  respect  to  the  pathologic  anatomy,  all  kinds  of  sarcomata 
may  be  present.  The  ones  most  frequently  found  are  the  round- 
cell  and  spindle-cell  variety.  They  originate  from  the  submucous 
or  subserous  coat  and  are  generally  smooth  tumors.  They  are 
distinguished  from  carcinoma  by  their  very  rapid  growth,  and  may 
develop  into  tumors  of  enormous  size. 

The  starting  point  of  lymphosarcoma  is  in  the  lymphatics  of 
the  intestine.  Like  sarcomata,  these  growths  often  cover  extensive 
areas  of  the  intestinal  tract,  and  in  consequence  of  the  tissue  meta- 
morphosis the  affected  portion  of  the  intestine  becomes  a  rigid 
tube,  of  large  lumen,  without  stenosis. 

Symptoms. — Chnically,  sarcoma  or  lymphosarcoma  may  be  - 
suspected  when  no  symptoms  of  stenosis  are  found  though  large  ^ 
tutdors  are  present.  The  cachexia  supervenes  more  rapidly  thaara 
in  carcinoma;  edema,  ascites,  and  metastases  in  the  peritoneumcv: 
are  also  sooner  developed.  The  lifeperiod  of  the  patient  after^ 
sarcoma  or  lympho^rcoma  makes  its  appearance  is  coosiderab;^^ 
shorter  than  in  cases  of  carcinoma. 

Treatment. — In  inoperable  cases  temporary  cessations  and  amelie*  J 
rations  are  .sometimes  effected  by  treatment  with  arsenic;  and  cur^rra 
have  been  reported  from  the  mixed  toxin  treatment  as  employe 
by  ]>r.  Coley,  of  the  New  York  Cancer  Hospital — the  torins* 
Streptococcus  erysipelatis  a!nd  Bacillus  prodigiosua  injected  hyp 
dcrmicaliy  in  doses  of  i  to  ^  minim  and  upward. 

BENIGN  NEOPLASMS  OF  THE  INTESTINE. 

The  beiiifi"  Rrowths  that  develop  in  the  intestine  are  adenomabi, 
P'lh/pi,  lijMDiaUi  and  tni/nmaia.  After  the  diagncsis  has  been 
estal>lishwl  the  treatment  must  be  exclusively  surgical. 


CHAPTER  XLIX. 

APPENDICITIS. 

Appendicular  Infl,\simation  —  Circdmscribed   PERiroNirrs  — 

PERITYPHLrns— PARATYPHLrriS— SCOLECOIDITIS— SCOLECITIS. 

ACUTE  AFFEHDICmS. 

Appendicitis  is  an  inflammation  of  the  appendix  vermifonnis. 
Acute  appendicitis  is  an  infectious  disease,  induced  by  bacteria 
which  enter  either  from  the  intestinal  canal  {enterogenous  route) 
or  through  the  circulation  (hematogenous  route).  The  infection 
may  rapidly  subside,  or  it  may  attack  the  entire  appendix  and 
involve  the  peritoneum.  The  appendix  is  exposed  to  all  the  diseases 
of  the  intestine,  particuiarly  catarrhal  affections;  the  enterogenous 
transmission  of  the  pathogenic  agents  is  easy.  When,  in  conse- 
quence of  catarrhal  conditions,  the  mucous  membrane  of  the 
appendix' becomes  swollen,  communication  with  the  ceciun  is 
obstructed,  the  secretions  stagnate  behind  the  obstruction,  and  the 
imprisoned  bacteria  set  up  an  inflammatory  process,  A  similar 
condition  may  result  from  fecal  concijements  (pnteroliths),  from 
angular  bending  of  the  appendix,  frtim  stenoses  in  the  appendicular 
lumen,  from  abnormal  length  or  position  of  the  appendix,  from 
adhesions,  or  from  swelling  of  the  lymphatic  elements  of  the  appen- 
dix. Appendicitis  may  develop  through  the  hematogenous  route 
from  infectious  diseases  and  in  connection  with  osteomyelitis, 
enteric  fever,  dysentery,  tonsillitis,  furuncles,  influenza,  or  oral 
sepsis  (see  page  290).  It  is  often  secondary  to  tonsillar  or  dental 
infection.  The  character  of  the  bacteria,  which  are  usually  strep- 
tococci, is  altered  by  their  growth  in  the  mouth,  so  that  they  have 
an  affinity  for  appendicular  tissue.  The  streptococci  which  inhabit 
the  gastro-intestinal  tract  do  not  possess  this  affinity. 

Pinworms  are  prone  to  invade  the  appendix  from  their  habitat 
in  the  cecum  and  may  induce  appendicitis  (see  page  803).  Accu- 
mulating in  the  appendix  in  such  numbers  that  they  block  the 
lumen,  violent  expulsive  contractions  result,  furnishing  the  clinical 
picture  of  appen<iicular  colic.  Relief  follows  a  partial  emptying 
of  the  appendix  by  means  of  these  contractions,  and  the  colicky 
attack  is  not  repeated  until  the  appendix  is  again  distended. 
Worms  of  various  kinils  iia\'e  on  many  occasions  been  found  within 
the  appendix.  Cases  are  reporte<l  where  worms  were  found  fixed 
to  the  mucous  membrane,  and  even  embedded  in  the  parietes. 
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Attention  was  long  since  called  to  the  relationship  between 
appendicitis  and  visceral  ptosis.  Glfnard  has  discussed  gastro- 
enteroptosis  in  this  connection  (see  Chapter  XXX),  Edebohls 
believes  that  from  80  to  90  per  cent,  of  women  who  have  movable 
right  kidney  have  chronic  appendicitis  also.  This  frequency 
renders  chronic  appendicitis  one  of  the  chief  symptoms  of  movable 
kidney;  and  in  view  of  the  protracted  suffering  and  serious  impair- 
ment of  health  which  it  entails,  and  the  dangerous  possibilities  of 
concurrent  acute  attacks,  it  may  be  considered  the  most  important 
complication  of  movable  right  kidney. 

Two  varieties  of  the  disease  are  recognized^-simple  acute  appen- 
dicitis and  destructive  appendicitis. 

Simple  acute  appendicitis  is  nearly  always  a  catarrhal  affection 
of  the  mucous  membrane  of  the  appendix,  spreading  to  the  adjacent 
intestine.  As  a  rule  the  peritoneum  does  not  participate,  but 
sometimes  the  serous  covering  is  slightly  affected.  In  this,  the 
lightest  form  of  appendicitis,  the  mucous  membrane  and  the 
follicles  are  swollen  and  covered  with  mucus  and  secretions,  show- 
ing small  hemorrhages  and  erosions.  When  the  secretions  escape 
into  the  cecum  the  process  maj;  recede;  but  when  this  does  not  take 
place  there  may  develop  a  phlegmonous  inflammation  of  the 
appendix  with  deep  ulceration  and  moderately  intense  fibrinous 
peritonitis.  This  stage  may  undergo  resolution  with  retrogression 
of  the  inflammation  and  the  establishment  of  an  open  lumen.  The 
alterations  in  the  appendix  after  the  inflammation  may  be  very 
slight,  such  as  small  cicatrices  aud  thickening  of  the  walls,  or 
obstructions  and  strictures  ma>-  develop  which  will  later  cause 
relapses.  When  the  phlegmonous  process  is  not  arrested,  de^ruc- 
lire  apiteiidicitis  is  established,  with  ulceration,  empyema  and  gan- 
grene, leading  to  perforation.  Perforation  is  suc«eded  either  by 
an  appendiceal  abscess  or  by  the  development  of  a  general  purulent 
peritonitis,  depending  upon  the  protective  adhesions  formed  between 
the  peritoneum  and  the  intestine. 

The  ceciuu  is  a  region  in  which  intestinal  stasis,  within  certain 
limits,  is  normal,  and,  because  of  this,  the  hnif^adenmd  tbsue 
is  abunilant.  In  the  \-ermiform  appendix  the  same  condition 
exists  but  in  an  exaggerated  form,  and  here  the  K'mphoid  tissue  is 
the  chief  characteristic.  When  there  is  a  swelling  of  the  mucous 
membrane  leilenia.  catarrhal  inflammation^  of  tlte  cecum,  the 
normal  prv*cess  of  emptying  the  appendix  is  retarded,  due  to  the 
narrowing  of  the  aperture  into  the  cecum,  and  abnt^nnal  appendicii- 
lar  stasis  occxirs.  Inder  such  circumstances  the  ls-mf4ioid  tissue 
increases,  the  nudes  swell,  and.  if  the  organisms  taken  up  by  them 
are  pus-pnnlucers.  suppurative  appendicitis  results, 

Syinptoms. — In  oa^^es  of  simple  acute  api>eihliciiis  the  s>~mptoms 
rapidly  sub>iiie  in  conformity  to  the  j>ailioli^o  a*ur*  desctibed 
abo^■e.  w»d  fw  ''■'^  reason  the  entire  pnxiess  oiaj  disai^ww  in 
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t»"o  or  three  day*.  But  whtfii  thi-  unutomic  R]tcrnti»ns  ^in  llic 
appendix  »re  progressive,  the  elinic-n)  sjiiiptonis  likewise  increase 
in  gravity.  The  greater  the  pathulugic  L-haiiRc.  the  laorc  tlic 
^mptoms  ordcstninlve  appendicitis  mid  nf  Kcnernl  .septic  infection 
become  evident.  These  progressive  sytnptoms  inchide  a  feeling  of 
intense  tiiaiuisc,  n  gn-jitly  disturbed  general  cuiicliiion,  an  auxiutis. 
drawn  facial  expression,  great  weakness,  fre(|iient  vomiting,  and 
fever.  The  disturl>anee  in  the  general  condition  depends  espc- 
dally  npon  the  v-inilenry;  of  the  infwrtivf  agents.  At  the  same  time 
the  local  syiiiptouis  be«>ine  aggravated  in  a  corresponding  manner. 
The  pains  may  l»e  v-ery  severe,  and  MeEliirney's  point  so  sensitive 
that  tlie  lightest  toueh  is  alniost  iiilnlerahle. 

In  most  of  the  eases  there  i^  a  marked  degree  of  cntaneous 
hjTJeresthesia.  In  aeiite  inHamntation  of  the  appendix  absence  of 
pain  is  no  indication  that  the  most  serious  mischief  is  not  going 
on;  the  initial  pnin  of  nctite  inflammation  of  the  Appendix,  which 
is  so  commonly  referred  to  the  umbilicus,  is  due  to  the  dragging 
upon  the  mcsoceenm  or  the  mesoappendix.  'Vhe  tessntion  of  this 
pain  without  improvement  in  the  otlier  symptoms  is  due  to  cessa- 
tion of  peristalsis,  n  restilt  of  the  spreading  of  tlie  iiiDnnuuation. 
Severe  pain  is  of  great  importance,  as  it  implies  either  wide  extent 
or  great  severity  of  influmination.  Sudden  oeissation  of  the  pain 
without  corresponding  general  improvement  suggests  that  tlie 
appendix  has  liecome  gangrenous. 

When  an  abscess  has  fully  formed,  a  tumor  can  be  made  out 
above  Ponpart's  ligament;  the  tumor  can  be  palpated  from  the 
rectum  or  tlie  s^agina.  and  this  prticedure  should  never  be  omitted. 
Increased  muscular  rigidity  filrfni.if  nninciiliiirf)  over  the  region 
of  the  eeciim  should  l>e  partinjiariy  noted  as  indicating  the  iiivolvo- 
nient  of  the  jK-ritonciim.  There  may  also  lie  increased  subjeeti\'e 
and  i>bjeetive  tenderness  extending  into  the  left  side  of  the  abdomen 
and  into  the  lumbar  region. 

If  ihe  appendix  lies  retriH'ecally.  an  abscess  may  develop  in  the 
lumbar  region,  which  smnetiines  reuches  up  to  the  lower  pole  of 
the  kidney  or  the  hihis  of  the  liver.  This  condition  can  often  be 
reeogiiizcii  by  pmtrusion  or  resistance  in  the  loin  just  above  the 
iliac  crt-bt.    This  simt  i^  abio  the  main  seat  of  pnin  iijion  pressure. 

There  Ls  an  iiicreascii  leukoi-ytosis,  aceompunied  by  high  fever 
and  rapid  pulse.  In  grave  cases  waterj'  diarrhea  is  frequently 
present.  The  absence  of  a  peritjphlitic  tumor  when  there  are 
scvTre  general  sjinptoms  points  to  the  probability  that  tlie  pus 
has  not  become  walled  off.  When  general  peritonitis  is  well  estal)- 
lished,  it  shoivs  its  own  ehuracteristic  ssinptoins  in  gasetitis  dift- 
tentioii,  paralj-sis  of  the  intestine,  diffuse  sensitiveness  to  pressure 
upon  the  ulxlomen,  and  collapse. 

DiAKnosis.— The  commencement  of  simple  acute  appendicitis  is 
^ea^l.^-  always  rather  sudden,  nmrknl  b\'  mure  or  less  pain  In  the 
40 
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region  of  tlip  apppiwlis;,  iintt»*pa,  an<l  vnmitiiiK.  Chilis  are  often 
pn.'st'iit.  Tin-  tM^wels  are  usually  fonwtipatod,  but  somt-times  loo^. 
There  is  fever,  with  aroelerfttion  of  the  pulse.  Pain  at  McBumey's 
point  is  elicited  upon  pressure.  This  is  impurtuiit.  mid  a  dvtail  of 
the  loi'titioii,  as  statwj  by  McBurney,  is  herewith  given: 

"  Wiatcver  may  Im-  the  position  of  ihe  hcjillhy  Hppcndix  us  found 
in  the  detid-house  (and  1  am  well  aware  that  its  position  when 
iiiflmned  varies  greatJy),  I  have  found  in  all  my  operations  that  it 
lay.  either  thickened,  shorleneil  or  adherent,  very  close  to  its 
attachment  to  the  ccciun. 

"This,  of  t'ourae,  must  in  tlie  early  stages  of  the  dt»eaae  determine 
thf  scat  of  greatest  pain  on  pressure,  and  1  belie\c  that  in  every 
«I3«  the  seat  nf  greatest  pain,  Heterniined  liy  the  pressure  of  one 
finger,  has  been  exactly  l>etwec-n  an  inch  and  a  half  and  two  inches 
from  tlie  anterior  superior  spinous  process  of  the  ilium  on  a  straight 
line  drawn  fmrn  that  prwess  to  the  umhiticus." 

While  exerting  pre~.sure  over  Mciturney's  ptiint,  the  elevation  of 
the  right  leg  of  the  patient  contracts  the  psoas  muscle  and  forces 
the  piiinful  a|ipeiKli\  against  the  finger.  For  this  vahiable  sign, 
which  often  assists  in  a  differential  diagnosis,  wc  are-  indcbtwi  to 
S.  J.  Meltz*-r. 

Ulumberg's  sign,  wliich  consists  irf  a  short  acute  pain  felt  by 
the  patient  when  llie  examiner's  finger  is  pressed  over  MeUuniey's 
point  anrl  lifted  up  suddenly,  is  usually  present.  This  sign  occura 
in  all  forms  of  scute  |>i-ritoncal  inflaiumatioii. 

HIaisdelt  emphasizes  the  impoptanee  of  the  turning  test  in  the 
diagnosis  of  acute  appendicitis.  He  found  that  in  cH.ses  of  suspected 
Acute  a  pi>end iritis  the  patient  will  nejtrly  alwa>'H  l>e  found  lying 
either  on  the  back  or  on  the  right  Mde,  pain  l>eiiig  e)tp<Tienee*l  when 
he  turns  on  the  left  side.  This  holds  g<")d  in  iH)  per  cent,  nf  all 
cases.  Even  if  other  symptoms  are  absent  Blaisdell  believes  that 
turning  on  the  left  siile  is  n  positive  test.  In  making  the  test  the 
alKlomen  must  not  1k'  allowed  to  touch  the  hetl,  lest  the  supp<»rt 
thus  given  to  the  viscera  prevent  the  additional  pain  which  results 
from  the  dragguig  on  the  sensitive  appendb;. 

In  the  mule,  traction  on  the  right  spermatic  conl  induces  severe 
pain  near  the  internal  abdominal  ring,  due  to  irritation  of  the 
parietal  peritoneum.  The  conl  is  to  be  grasped  lict«-cen  the  thumb 
and  indtrx  finger.  ab<)vc  the  testicle,  csre  being  exercised  not  to 
press  unneee-ssarily  on  the  latter. 

On  the  whole  the  diagnosis  of  appendicitis  is  not  diflietilt.  In 
ronsidering  the  ditTerentinI  diagnosis,  attention  sliould  lie  given  tu 
iliseases  of  the  female  organs,  to  enteric  fever,  to  diseases  of  the 
gall  bladder,  and  to  the  pseudo-iippemlicitis  of  hysteria.  \  movable 
cecum  is  occasionally  found  as  u  coniplitnlion  of  apiK-ndicitis, 
This  oonditiun,  known  us  ctcum  miilnlf,  which  in  it-self  may  pve 
pain  similar  to  that  of  appendicitis,  is  caused   by  a  oongeiiit^d 


»naTfonnntiori  of  the  mfi^ocfilon  of  the  cccimi.     For  somr  (iisliiiic* 

»llic  Qii'svriUTy  Is  not  attachtxl  to  thi-  parictui  peritoneum,  iintl  tliis 
permits  freeiloni  of  movement  nnil  iliftplarement.  If  thi*  patient 
stand*!,  the  pwin  is  more  severe,  but  it  is  quirkly  n'Iic\'e(l  by  lyinft 
on  the  liaik  i>r  un  the  right  si<le.  Chronic  ooiistipation  that  does 
Dot   respond    to    laxatives   ia   sURgestive   of   cetniin    mobile.     The 

•Koentgen  ruy  shuns  that  the  bi;!tuiuth  rejuailia  in  the  cecum  for 
two  or  three  days  (see  page  147). 

Ocensioimllj-  the  lyinpji  node^  of  the  tiiet<entery  In  the  cecal  region 
tt-ill  beronie  infeetwl,  Ki\'inK  the  elinicai  symptoms  of  uii  acute 
appendiettis.  'Hie  source  of  thi^  infectiuii  is  usually  within  the 
appendix,  so  that  the  treatment  of  right  inguinal  mesenteric 
lyinpliadrnitis  is  the  surgical  n-moval  of  the  appendix. 

Absence  of  fever,  multiplicity  of  the  painful  spots,  cutaneous 

hyperesthesia,  the  cimlrasl   that  exists  Itetwi-en  the  state  of  the 

genernl  health  (which  is  j^ood)  and  the  local  sjinptoms  (whieli  are 

vefj-   proiinuiKTcl) — these   together  would   justify   rejecting   the 

diagnosis  of  appendicular  lesion.     If  there  is  merely  alHlominnl 

neural);ia  we  shall  discover  the  classical  pain  spots,  atid  treatment 

will  dt'iir  up  any  lingenng  doubt. 

Great  difficulty  is  ocnisionally  experienced  in  forniinj:  ii  elear 

H  picture  of  the  anatomic  conditions  at  every  stagie  of  appendicitis. 

HFot  it  may  hap|K-n  in  some  cases  that  notwithstanding  the  e-xist- 

BcDce  of  a  most  severe  destructive  appendicitis  the  symptoin^i  present 

Vare  slight,  or  vice  versa.    The  tXTJical  appendicular  symptunis  may 

«ometunes  become  loculixeil  in  tlie  left  iliae  fossa,  especially'  when 

»the  appendix  ia  very  long  or  when  it  is  transposed  toward  the  left. 
IThis  t-on<lition  must  not  \k  mistaken  for  acute  perisigmoiditis  and 
divertieiilitis  (sec  pape  78.i),  which  have  all  the  symptoms  of  an 
ite  k-ft-sitlei  npix-ndicitia. 
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Acute  appendicitis  cmu  only  be  <-oiisidered  etitiifly  <'ured  when 

the  pathologic  changes  in  the  iip[>cndix  have  diwppenred  and  the 

limien  has  not  hren  left  stenotic.    Stricture  is  a  very  frequent 

Kquehi,  and  offers  a  rational  explanation  of  the  great  frequency 

of  relapses. 

8faploms.~The  course  of  ehnmic  appendicitis  may  l>e  such 

t.%  the  primary  acute  attack  is  followed  by  numerous  recur- 

liie  latter  nuiy  vary  greatly  in  intently,  from  the  slightest 

Jieky  pains  of  hut  a  few  hours'  iluration  (catLsed  by  the  apjiendix 

attempt ing  to  push  its  contents  into  the  cecum)  lo  the  most  severe 

attacks.    .Vs  a  rule  the  sulwequenl  pains  are  less  severe  than  the 

^JlRtt  acute  seizure.    The  course  may  be  sueh  that  no  acute  attack 

Hbas  Iteen  note^l  at  all,  but  the  patients  constantly  complain  of  pains 

^Bd  the  region  of  the  appendix,  particailarly  during  bodily  movements. 
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on  stooping,  lifting,'  or  whik'  at  stool.  TbeM  cases  of  appemlioitM 
running  an  iosidiouH  <-ourw  without  a<.-ute  Sttacks  arv  tisiinlly 
bcnigii,  although  thf.v  im-onvciiicnct-  tlir  patk-nt'*  greatly.  Another 
variety  ist  that  in  whirh  painful  si-ti^tions  rcinuiii  in  the  vwai 
rcgbn  aftiM-  a  single  acute  attack,  without  an  aoiite  recurrence  at 
any  time.  The  name  "appemlicilis  Iiirvata"  htm  been  upplii.-*!  to 
B  conccaktl  cliroiiic  form  with  s>Tnptoms  pointing  to  di.'icase  of 
the  ga.<tlro-inie»tinal  tract  and  fr<t(ni(-tilly  mistaken  for  ni^n'oui; 
dyspepsia  or  intestinal  catarrh  (see  page  -127). 

Kwald  was  the  first  to  throw  light  upon  this  suliject.  lie  pre- 
sented a  number  of  eases  which  he  termed  roUeetivelj'  appendicitis 
lar^'ata,  or  manked  apix^ndicitis  (sec  page  419).  The  eases  had 
many  of  the  obseiire  dyspeptic  sjinptoms  which  are  sometime;* 
classed  as  Ix-longing  to  iier\'ous  dyspepsia.  None  of  the  patients 
ga^■c  a  history  of  nppen<lieitis,  yet  it  waa  pos.sihle  by  careful  judpa- 
tion  to  diagnose  chronic,  snlijis^ively  nnnoticei],  ap|x.-ndieitis. 
Appendicitis  larvata  presents  no  characteristic  .s\'mi>toms,  and  the 
diagnosis  can  Ik^  nnnk  only  by  excluding  dtscuscs  of  the  gall  blml- 
der,  stomach,  and  pelvis,  and  by  means  of  the  Roentgen  ruy  isee 
Chapter  V)  and  the  jHisitive  objective  lin<Ui)gs. 

fyiagnosU. — Rovsing  de8cril)es  a  sign  that  is  important  a.s  a 
differential  diagnostic  point.  It  t^nsist^  of  pain  in  the  appendiceal 
region  following  pressure  upon  the  left  side.  This  a.vnoptom  is 
not  met  with  in  kidney  diseases,  ureteritis,  stones  in  the  ureter,  or 
salpingitis;  but  only  in  di.-iea.se.s  of  the  appendix  and  cecum.  The 
procedure  consists  In  placing  the  fingers  of  the  left  hand  flatlv'  upon 
the  abdomen  and  pressing  slowly  down  with  the  right  hatul  along 
the  brim  of  the  pelvis  into  the  left  iliac  fossa,  so  that  tlie  cwLt  oir 
the  ileum  arc  pushed  inward  out  of  the  way  and  the  iingcK  press 
the  descending  colon  finnly  against  the  posterior  abdoniinnl  wall. 
The  fingers  that  finnly  compress  the  descending  colon  are  now 
mo\'ed  slowly  upward  toward  the  splenic  flexure.  By  this  nianipu- 
htion  the  contents  of  the  gut  are  put  under  high  enough  tensioa 
to  effect  a  back  pressure  upon  the  cecum.  By  this  pres.-«ire  » 
severe  iightning-like  pain  is  priKluced  in  the  ileocecal  region.  Chase 
hu-s  applied  the  tiTin  "cecal  distention  test"  to  this  pnicedure: 
he  believes  that  a  gaaecms  compression  wave  will  travel  across  the 
traii:sversc  and  do^n  the  ascending  <^olon  and  on  arriving  at  the 
cecum  win  pro<lucc  cecal  distention,  yielding  a  typical  sharp  pain 
in  the  ripht  iliac  fossa,  if  inflammation  of  the  cecum  or  appendix 
be  present. 

Uutkeiich  n-commends  exploration  of  the  cecum  bj'  aildiictioii. 
The  flexed  fingers  of  the  right  hand  are  workctl  between  the  external 
wall  of  the  cecum  and  the  alxlominal  wall;  then  by  extemtlng  the 
fingers  the  examiner  tries  to  push  the  cecum  toward  the  median  line 
of  the  alxlomcn.  In  case  of  chronic  «pi)endicitb  this  will  cauae, 
pain. 
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Basti'du  rffoni meruit  the  ililntatinn  test  for  chronic  appendicitis. 
Til  make  this  test,  a  colon  tubi-  is  pas»itl  u  few  inches  into  the  rec- 
tum, and  air  is  injectwl  by  means  of  an  atomizer  hulh.  If,  as  the 
colon  (li.stcnds.  pain  and  trndcriicss  to  (ingiT-point  pressure  become 
apparent  ut  Mclliirney'a  |X)int,  there  is  chronic  appendicitis. 

Morris  has  found  by  pressure  a  painful  p<)int  on  McBunicy's 
line,  an  inch  and  "i  half  from  the  umbilicus,  which  is  especially 
sensitive  in  chronic  appendicitis.  The  sensitiveness  and  pain  appear 
to  Ik-  due  to  an  irritation  of  the  riuht  sympathetic  When  the 
irritation  originates  from  a  pelvic,  tubal,  uterine  or  hemorrhoidal 
affei-tiun.  one  observes  two  corn'S)Hinding  painful  jwints,  one  on 
each  side  of  the  umbilicus, 

Aartin'if  Sign.' — Tins  consists  of  a  n-ferred  pniti  or  distress  in 
the  epiffastriutii.  left  h^^xK'hondriiini ,  umbilical,  left  inf^inal  or 
precordial  region  from  continuous  tinn  pressure  over  the  appendix. 
I  have  found  this  sign  exciecdingly  valuable  in  deciding  when  and 
when  not  to  recommend  operation  for  chronic  appendicitis.  The 
ti-st  has  belli  reiK-atcdlj'  eonlirmcd  b\'  oiKxatiim  and  it  is  usually 
found  in  such  <ases  that  the  apjM'ndix  is  <iistorted,  adherent,  or 
contraettxl.  The  rcfcrn'd  puin  in  tlicse  cftses  is  due  to  spusm  of 
the  pylorus  or  duodenum.' 

Tran-^it ional  leukocytosis  or  an  increase  in  large  mononudears 
and  in  transitional  leukocytes  is.  according  to  Friedman,  suggestn'e 
of  chronic  ap]K'ndicilis, 

Treatment  of  Acute  Appeadieida. — The  ideal  treatment  of  aeute 
appendicitis  is  opi-ratioii  within  the  first  twenty-four  to  thirty-six 
hours  after  the  onset  of  the  disease.  This  represents  to<lay  the 
best  theraijeiitic  endejivor  tor  the  treatment  of  aeut«  appciidieitis. 
It  radically  removes  the  disease  and  cures  the  patient  in  the  shortest 
possible  time, 

Guerry  reports  a  mortality  rate  of  0.3  per  cent,  in  a  series  of 
545  appendicular  operations.  He  says  the  third*  and  fourtlwlay 
acute  cases  are  the  ones  that  die.  There  is  a  <lefinite  unrl  unmis- 
takable tendency  toward  localization  in  cases  of  appendicitis  com- 
plicated by  the  presence  of  pus.  In  this  serie-s  of  545  lhe«;  were 
213  of  thLs  variety — a  very  large  proportion.  (>f  these  213  eases, 
OS  patients  were  seen  for  the  first  time  on  the  thini  or  fourth  day 
of  the  disease.  The  pulse  in  most  cases  was  135,  tempL-rature 
HW  F.;  vomiting,  ili-stention,  pinched  features  and  more  or  less 
delirium  were  also  present.  Such  tenses  as  these  arc  the  ones  in 
which  operation  is  attended  with  mortalit;'.  None  of  these  patients 
were  operiited  upon  immediately;  all  wcrt:  treated  ticcording  to  the 
{)chsncr  method;  they  were  tided  through  the  period  of  great 

■  CluirW  D.  Atmin,  A  Sisn  Indicative  i>[  ChroiuD  A|>p«ndidUa,  Journal  of  Ihc 
ADioricoii  MikUckI  Anodalion,  Fpliruary  1.  1613. 

'  Clarln  D.  Akron.  Clironio  Ajipeiidioitu.   Pyluru*|i<um  and 
Jounwlot  tbe  AmsrioaD  MrdioU  AMociatlan,  Mnjr  29,  ISIS.  p.  II 
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daiigcr,  and  wvcral  da>-s  later  were  safely  operated  upon  for  IocbF" 
ixed  uppt^'iiilk-tilnr  nlis<^rSM. 

The  Ochsncf  methoil  has  been  greatly  mi^tinrleratood  by  the 
profcTuiuii;  when  properly'  iipplti-d  it  is  b  lifc-sttving  mensure  and 
entitled  to  tlip  hiRhcst  onnsidcnition.  It  was  never  intended  tliat 
it  should  tjiki-  tlio  phicc  of  opcrution.  hut  that  it  should  permit  the 
selection  of  a  :^afe  time  for  operatiim.  In  (»se.shi  which  the  pntienLs 
or  their  frieiuls  absolutely  refuse  an  operation  the  pharynx  xtiould 
be  promptly  corainizerl,  and  thf  i>atieni's  stomach  imnatfil  ( through 
the  Htomuch  tube)  with  warm  numml  salt  suhition;  then  food  and 
cathartics  by  mouth  should  he  forbiilden  until  the  patient  has  been 
normal  for  four  daj-s,  nutrition  in  the  uicaiitime  being  ctfected 
by  mean.s  of  enemata  every  three  or  four  hours,  consisting  of  wme 
concentrated  liquid  food  dissolveil  in  three  ounces  of  nonna)  salt 
solution. 

Ochsner's  method  of  trcatmcut  to  reduce  mortality  involves  the 
foilowmg  suggestbns:  I»  chtonic  recurrent  iippeudicitis,  operation 
during  the  Interval  between  attacks.  In  acute  apix-ndicitin, 
operation  as  siwu  as  the  diafcnosis  is  miide,  provide)!  the  infectious 
material  is  still  confinal  to  the  appendix,  and  a  competent  surniwi 
is  available.  In  acute  appendicitis  and  in  jwritonitis,  without 
regard  to  the  treatment  contemplated,  food  and  cathartics  by 
mouth  to  Ixr  absolutely  proliibit<Kl  and  large  enemata  never  given. 
To  relieve  tuiusea,  vomiting,  or  gaseous  <Ustention  of  the  abdomen 
— gastric  lavage.  When  the  infection  has  extended  beyond  the 
appendix,  watch  and  sustain  the  patient  until  operative  intervention 
is  safe.  At  the  hcRinning.  let  the  thirst  be  quenclKxi  by  rinsing 
the  nututh  with  cold  water  and  hy  the  vne  of  small  enemata.  Later 
small  sips  of  vcr>-  hot  water  frecpiently  repeated  may  be  iJlowed, 
and  still  later  small  sips  of  cold  water. 

All  these  cases  arc  greatly  benefited  by  normal  salt  solution, 
given  by  tJie  Murphy  <irip  (see  page  233).  It  should  be  con.stantly 
borne  in  mind  that  even  the  slightest  amount  of  liquid  food  of  any 
kind  by  moutli  may  give  rise  to  dangerous  peristalsis  and  may 
change  a  harmless  (circimiSLTibcd)  into  a  dangerous  (ditfu^ie) 
peritonitis. 

This  treatment  is  always  indicated,  without  regard  to  whether 
on  immediate-  opi-nition  is  or  i,-*  not  contemplated.  The  physician 
should  be  on  his  guard  against  ern)ncoua  dwluctions  from  the  ver.\' 
rapid  improvcmciit  of  apparently  serious  cases;  there  may  be,  after 
all,  gangrene  or  perforative  appendicitis,  which  would  render  pre- 
mature feeding  fatal. 

Surgeons  and  physicians  do  not,  however,  agree  in  respect  to  the 
i]uestion  of  whether  the  lighter  and  milder  cases  sliuuld  alwaj-s  be 
operated  upon  immediately',  or  whether  it  is  proper  to  treat  them 
expectantly  pending  the  developaieut  of  serious  symptoma.  Many 
physicians  maintain  that  in  cases  taking  the  lighter  course  the 
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early  operation  b  not  imperntivv,  basing  this  view  on  the  mortality 
stutistics. 

An  acute  attark  of  simple  aiipcmlii-itis  running  a  mtlil  course 
n«tt]  not  be  operatCTi  upon  early.  Tlic  moiliTii  i-xpcrifiict-il  piiysi- 
dan  sbould  t>e  <-u])iiblf  of  piitiiriii);  to  hini^iclf  clearly  the  pathologic 
conditions  pn.-acut  at  each  sta^e  of  the  disease  while  utilizing  nil 
the  diagno.ttic  adjuvunts  at  lii.t  disposal.  Thus  be  will  not  fail  to 
notice  the  progress  of  the  inHammator)'  process.  If  the  diaK"o^tic 
sipis  point  to  the  existeiwe  of  a  simple  actite  catarrhal  appendicitis, 
internal  treatment  may  lie  adopted.  When  about  to  docidc  the 
question  wh<-thiT  the  early  or  (lie  lute  o])cratiun  sliould  be  selected, 
it  b  of  course  netTssary  to  pay  attention  to  the  local  and  particularly 
to  the  general  symptoms.  Wben  a  practitioner  is  called  to  a  case 
of  appendioitb  he  will  advo«?atc  early  operation  when  the  general 
condition  is  bad.  Grave  disturbances  ni  the  general  condition 
always  indicate  bish  sra^lcs  of  vimlcncy  of  the  infection,  A  case, 
therefore,  cainiot  be  consideri-d  a  light  one  when  it  exhibits  great 
prostration,  Uisaitu<lc,  frequent  emcsis,  anxious  facial  expression, 
and  slight  <'yaiio^is.  These  features  of  the  (-ase  are  generally 
accuinpaiiicd  by  gra\'e  local  s^nnjitonis  pointing  to  the  coneliisiuii 
that  the  j>eritoiieMl  cavity  has  become  infected,  vir.:  marked 
spontaneous  pains,  increased  sensitiveness  to  preasurc  not  only  in 
tiie  cecal  regiini  but  also  toward  the  left  and  as  far  as  the  lumbar 
region,  and  tb<'  ver,\-  characteristic  board-like  hardness  of  the 
muscles  (d^erijie  mujicutnire).  These  three  canhnul  sjTiiptoms 
necessitate  early  operation,  even  though  there  be  no  sevx-re  general 
symptoms. 

The  infbinnnatory  exudate  may  be  so  alight  during  the  first 
twenty-four  hours  that  it  is  impossible  to  feel  any  exudative  tumor. 
Karly  operation  ia  imlicatetl,  however,  when  the  pulse,  the  tempera- 
ture and  the  lcukocvt<JsLs  show  marked  increase  (temperature 
mi°  F..  pulse  115.  leukocytes  'ALDOO).  Thus  when  the  general 
wqwct  of  the  patient  is  unfavorable,  when  the  pulse,  temperature 
and  Icukocjtiisis  are  equall\  gr*-atly  raised,  and  when  there  are 
5ympti>ms  of  pi-ritimcal  infection,  it  may  be  taken  for  gnmte<l 
tliut  the  simple  acute  iipiH-ndicitis  is  pa-ning  on  to  the  more  serious 
form,  and  openiticin  shoulil  not  Ik-  delayod  one  moment. 

When,  on  the  cinitrary.  the  gc^ncral  aspect  of  the  patient  b  sa(i»* 
factory,  the  pulse,  tcnipcratun-  and  leukocytosis  notliigh  (tempera- 
ture VJ"  F..  pulse  'J.'»,  leukocytes  14,000),  and  when  the  local  symp- 
toms are  moderate,  it  may  l)e  assumed  that  the  further  development 
of  the  case  will  be  benign,  and  under  such  circumstances  conser- 
vatism and  medicinal  treatment  are  justifiable  and  operation  may 
be  deferred. 

In  any  case  in  which  the  leukocytes  reach  or  exceed  20,(X)0  or 
30,000.  the  patient  should  be  given  over  to  tlie  surgeon.  The 
charucU-ristic  feature  of  abscess  formation  is  that  from  the  beginning 
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— i>r  at  least  from  the  second  day  on — the  number  of  leukoc\-tes 
risea  rapidly  and  maintains  itself,  with  but  slight  variations,  at 
the  level  reached,  or  goes  even  higher.  After  operation  the  number 
usually  fails  immediately,  although  in  rare  cases  it  may  rise  higher 
than  it  was  before.  In  the  diagnosb  of  abscess  formation,  observa- 
tion of  the  behavior  of  the  leukocytes  far  exceeds  the  temperature 
in  value.  If  there  is  a  sudden  subsidence  of  pain,  and  other  sjmp- 
toms  show  that  the  inflammation  has  not  aborted,  gangrene  may 
i»e  present  and  operation  should  be  immediately  done.  It  has 
been  observed  that  a  high  absolute  leukocyte  count  (30,000)  with 
a  high  polynuclear  count  (95  per  cent.)  suj^sts  a  good  prognosis. 
A  low  absolute  count  (7{XX))  with  a  moderately  high  poljnuclear 
indicates  a  bad  prognosis. 

The  internal  medical  treatment  of  simple  acute  appendicitis 
should  be  directed  from  the  very  first  with  a  view  to  the  securing 
of  absolute  rest,  both  of  the  patient  and  of  the  intestinal  tract. 
For  this  purpose  the  patient  is  ordered  to  bed,  which  must  not  be 
left  even  for  micturition  or  defecation.  The  bathing  of  the  patient 
must  also  be  done  in  bed.  An  ice-bag  of  moderate  weight  should 
be  placed  over  tlie  cecal  region  and  kept  there  day  and  night. 
When  sleep  during  the  night  is  interfered  with  by  the  ice-bag,  it 
may  l»e  omitted  and  a  Priessnitz  bandage  substituted.  When 
the  pains  are  marked,  the  ice-bag  should  be  suspended  on  a  bed 
h(N>p  in  such  a  manner  as  just  to  touch  the  cecal  region  while 
hanging.  Opium,  which  formerly  was  regularly  given,  may  usually 
hf  tiiuitttxl  in  light  cases.  It  must  not  be  forgotten  that  opium 
may  niaKk  the  ai'ttial  condition;  it  should  therefore  be  given  only  in 
case  i>f  vory  severe  \mii\.  and  then  only  in  the  smallest  effective  doses. 

Ittxx'utly  the  atbuinislration  of  purgati^^es  has  again  been  advo- 
c«1tH\.  II  pmitiif  which  was  once  considered  strictly  contra-indicated 
in  acute  apiH>ndicitis,  Soiuieubui^,  who  has  made  a  special  study 
of  apiH'iuiicitis.  cinplo>-s  castor  oil  in  the  treatment — on  the  ground 
that  evat'UMt)«>ii  of  the  txm'el.  and  particularty  of  the  appendix, 
)t!«sis1s  in  TT'UHiving  stagnating  infeetwus  materials.  It  is  not  cer- 
lain  that  tlu'  itcristaltic  intestinal  nKi\-nnent5  induced  by  the  castor 
<til  Miv  tiiiwhie  «tf  t-niptyitig  the  appendix.  In  simple  catarrhal 
(■usi^  the  evaouatiim  of  the  Uwel  by  castor  («l  is  accompanied 
by  the  disappi-aranw  of  (Ih*  s*i»sitivviiess  to  pressure  and  by  a 
fwlilij:  \*t  ix-lief  to  the  i^tiiient.  imwH^ini;  more  rapid  retn^ression 
t>f  tlte  dtsrM»«\  Cnst^tr  oil  has  til:^>  the  advantage  of  shedding  light 
*>«  the  iw>^iu«<is  ami  <«>  the  owr:*  \-4  the  disease;  for,  should  it 
(»»\»w  ineftvtiwl,  iht-  att»i-t.  iu>t  th\-4inin$  at  »H,  and  no  mo\-etnent 
(J  the  Ui«el  oo-^ittiuj:  sftiT  »'\vr»l  iKMirs,  it  may  be  gathered 
(y\>»«  il»e»'  viT\-»iu\stjinv>-s  tlw>t  an  cvaviwtkiu  »iJ  the  appendix  has 
>»\>t  taV.\-«  vl**"*"-  ''"''•■S  l^^^*'v*^^  ii«|y*«iiW«-  W\-au<e  *>f  the  prevailing 
IvitlH^K >«:»*■  iw^!'.; h*!'.?.  t^vealkw  shisiM  ;hen  he  undenaken  at 
»MHY.     "n^o  tn\iiu«-;;t  »;th  vast**  ii*l  is  {vnttbii'ible  onlj-  when  the 
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aent  is  tinder  wiistiint  s(ir(ticiil  oliservation  in  a  private  sanitarium 
lin  a  bospitaJ.     It  is  absolutely  unsuitabk-  in  llic  patient's  home. 

IrrigAtion  of  the  bowel,  and  enemata,  are  not  t»  be  employed  in 
tbc  acute  Btaf^',  althou^b  they  art-  rufoiuiueiiilwl  by  some  authors. 
.\s  the  pntient.s  parlake  wt  Init  little  fiKxl  duriuR  the  attaek,  it 
is  suflieient  to  heRin  aljout  the  sixth  day  to  ^'ve  very  sinnll  oil 
enemata,  or  water  injections  with  oil  and  soap,  K))catln^  dailj-. 
<Jlyccrin  enemata  arc  contra-indifatwl  Ik-csusc  of  the  fact  that  they 
induif  miirkeii  piTiHUiltir  nmvenients. 

With  resprt't  to  rlift  during  the  acute  attaek:  The  patient  should 
lake  no  fowl  ilurinj:  the  first  twenty-four  hours  or  even  longer. 
Tlic  thirst  should  l>e  (|iien<hfd  by  small  piews  t>f  erackc-d  iee  and 
by  the  miiistenin^  of  the  mouth  with  water.  During  the  next  few 
days  iced  milk  should  Ite  jjiven  in  sips,  and  then  small  amounts  of 
KFuel  and  some  Wcf  tea.  This,  after  the  attaek  passes  otf,  is  to 
!«.■  followed  by  beef  tea  with  egit,  milk,  soup,  and  tea;  and  Inter. 
jtriidindly,  finely  chopped  tender  meat,  umsbe«l  potatoes,  vegetables 
ami  apple  sauce  may  lie  allowed.  After  the  first  natural  bowel 
movement  tlie  diet  niiiy  iKi'ome  somewhat  mon^  free,  (irent  care 
should  be;  exercised  with  the  diet  for  a  considerable  length  of  time 
after  the  attack:  all  food  should  be  eut  up  miinitely,  and  all  strong, 
irritating  articles  of  foot)  should  be  avoided.  In  the  event  of 
constipnlion  supervening,  it  should  Ik.-  counteracted  by  a  ehemteally 
purgative  diet.  (See  Chapter  VII  on  Diet.)  I'atiguing  bodily 
activity,  exercise,  golf,  sports  and  alwlominal  massage  are  to  be 
forbidden  for  a  long  time  and  m  some  eases  for  years. 

After  the  acute  attack,  it  is  the  best  practice  to  remove  tlie 
apiiendix  at  once,  or,  if  this  is  impraet icahle,  to  allow  an  interval  of 
a)>out  ten  dajs  to  elapse.  The  operation  shouKI  take  plact^  when 
all  the  mflammatory  symptoms  have  subsided  and  when  all  adhe- 
sions which  may  have  formed  have  become  firm.  At  this  time  it  is 
neither  <lifliciilt  nor  serious;  the  wound  can  be  closer!  and  allowed 
to  heal  by  first  intention,  and  the  mortality  in  cases  of  simple 
appendicitis  does  not  exeeeil  O.G  to  0.9  per  cent.  It  must  be  in- 
sistwl  upon  that  appendeetom.v  is  the  only  certain  prophylaxis 
which  will  positively  exclude  recurrences.  Internal  remeilies  are 
absolutely  useless  in  this  respect. 

There  is  a  large  class  of  cases  which  must  lie  treated  medically, 
bectusc  for  one  rcu.son  or  another  it  is  impracticable  to  operate 
«arly.  The  patient  maj'  be  in  the  country,  antl  operation  may  be 
inadvisable  because  of  old  age  or  the  presence  of  lung  or  heart 
diwase  or  dialictes.  There  are  also  instances  in  which  the  patient 
refuses  to  pennJt  an  o|xTiilion,  and  thosi-  obscure  cases  in  which 
it  cannot  be  decideil  positively  whether  the  disease  Li  appendicitis, 
eliolelitluasis,  pyosalpinx.  typhoid  fever,  or  hysteria.  In  such 
cases  the  usual  treatmeiit,  a.s  described  above,  is  to  he  followed 
out.     When  more  serious  symptoms  supervene,  opium  should  lie 
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given,  because  by  inhibitinj;  peristalsis  it  prevents  traction  of  the 
intestine  upon  the  inflamed  peritoneum,  thus  counteracting  any 
tendency  toward  the  development  of  peritoneal  infection.  Local 
applications  of  ice  are  to  be  persistently  maintained,  but  purgatives 
positively  prohibited.  Absolute  bodily  rest  is  to  be  insisted  upon, 
that  perforation  from  abscesses  possibly  present  may  be  prevented. 
The  diet  should  be  as  already  described. 

Under  the  conservative  treatment  severe  cases  sometimes  recover, 
but,  generally  speaking,  it  is  impossible  to  prevent  the  develop- 
ment of  destructive  appendicitis  by  internal  medication.  In  case  of 
recovery,  subsequent  operation  must  be  performed.  Without  such 
operation  these  cases  of  appendiceal  abscess  show  a  high  mortality, 
as  against  0,6  to  0.9  per  cent,  after  early  operation. 

When  operation  is  delayed  until  the  third  day,  the  conditions  are, 
as  a  rule,  much  less  favorable  than  those  of  early  operation.  It 
is  very  rare  indeed  that  the  process  at  that  time  continues  to  be  as 
suitable  for  surgical  treatment  as  on  the  Srst  two  days;  moreover, 
these  cases  present  a  bad  outlook  either  with  or  without  ao  opera- 
tion. When  encapsulation  has  not  taken  place  the  process  usually 
becomes  progressive.  If  a  circumscribed  abscess  has  been  formed, 
there  is  no  immediate  danger  of  death;  the  advice  of  the  surgeon, 
therefore,  is  not  to  interfere  with  this  process  (rf  encapsulation  by 
operative  procedure;  operation,  however,  offers  relatively  good 
chances  if  the  abscess  can  be  evacuated  without  opening  the  peri- 
toneal cavity.  The  intestine  may  perforate  spontaneously  by 
rupture  of  the  abscess  into  it,  and  by  this  means  a  cure  be  effected 
by  nature. 

If  signs  of  peritonitis  develop,  continuous  saline  infusions  into 
tlie  colon  by  the  Murphy  drip  should  be  given.  This  method 
of  administering  saline  solution  is  claimed  to  be  of  such  great 
value  in  diminishing  toxemia  and  in  savmg  life  that  a  detailed 
description  of  it  is  given  on  page  239.  Under  this  treatment  the 
blood-pressure  is  restored  to  normal,  thirst  is  quenched,  and  septic 
products  are  more  readily  excreted, 

Murphin  or  opium  should  be  administered  in  sufficient  quantity 
to  stop  peristalsis.  Stockton'  does  not  advocate  the  opium  treat- 
ment to  the  <iisplacement  of  surgery  in  general  septic  peritonitis,  but 
ln'lie\'e>',  with  Alonzo  Clark,  that  its  greatest  field  of  usefulness  is 
in  tJiiise  ('(iniparatively  mild  cases  in  which  the  infiammation  has 
not  jct  become  general.  Clark  taught  that  as  soon  as  the  diagnosis 
was  made  the  largest  safe  dose  of  opium  should  be  administered. 
He  aimed  to  use  very  large  doses,  with  long  intervals  between, 
yet  neviT  fo  allow  the  patient  to  emerge  from  the  sedative  effects 
of  the  drug.  In  general  peritonitis  the  amount  of  opiuoi  and  mw 
pliiri  that  can  be  taken  safely  is  remarkable.     The  aim  of  the  treat- 

1  Chnrlex  G.  il^tocklon,  Ttie  Opium   Tr^tment  of  PeritomtiB,  Buffalo  Madi«>I 
Journul.  Feliruury,  ISOS,  p.  373. 
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ment  is  to  keep  the  jiaticnt  as  qiiiel  as  pris-^ilile  and  yet  within  thp 
burdcrluiMl  uf  safvty.  Tu  uiit;  uxpcrii>iK-ed  with  Utc  ilruj;  in  this 
diaea.'te,  there  la  little  danger  of  overuse.  As  the  inflammatioii 
nibadcs,  thv  toleruiR-i-  for  upiuiii  tk-crcasi-^  and  tlic  dosage  is 
kasened,  nncl  ven,'  soon  it  in  unnecessary  to  ndminister  any  anod^iie 
•haU'ver. 

Stoi'ktoii  teaches  that  the  projier  trenlmeiit  of  oncoming  septie 
peritonitis  U  imtnediatc  operation,  but  that  when  the  operation 
ii  delnye"!  ft»d  I'll"  inflnmnnition  is  heconiing  jtenornl  it  is  mlviMihle 
to  use  the  full  opium  treatment  until  sueh  time  as  the  suppuration 
i^  )u<-iili/.<il  and  dniinit^  eife(-t«d  without  molesting  th«  gri'iitiT 
part  of  the  ahdnminal  cavity, 

Tr*»t[D«at  ot  Chronic  Appendicitis. — ItiinuNul  of  the  appendix 
after  an  acute  attack  will,  of  ri)ursc,  prevent  recurrenre  and  the 
more  insidious  »ilvaiK-c;^  of  elirunic  ap]K>ndicitis.  Nu  iiiteniul 
medicine  oflew  such  security.  There  may  be  small  ulcers  ta 
al>tM.'rssc3  ill  the  Hpp<-ndix  ut  apparently  cured  euae».  which  at  iiny 
moment  may  es<ite  an  acute  attack.  When  operation  is  not 
perforaird.  the  patients  nre  t'oiiiiM-ll«l  to  alter  their  entire  mode 
fif  living,  for  the  sake  nf  prophylaxU,  into  a  n-gimcn  i>f  rest  and 
observance  of  the  strictest  dietary  preeautimis.  The  great  mujoriiy 
ot  people  are  incapable  of  persevering  and  are  unwilling  to  submit 
to  such  restrictions;  many  uf  them,  of  their  own  iiiitintive,  deiiitiiid 
u  operaliou.  The  chances  withimt  upprntifin  are  even  worse  in 
the  case  of  chililrcn,  bcrause  of  their  natural  restlessness. 

When  an  operation  is  refused,  it  is  necessary  to  demand  of  the 
patient  that  he  avoid  iHtdily  exertions,  give  up  gymnastics  and 
Ininl  Ixxiily  labor,  take  miv^t  particnlur  piiins  Tint  to  commit  any 
errors  in  diet,  and  avoid  any  external  irritatinu  in  the  region  of 
Uic  cecum.  Particular  sttetitioii  must  be  given  to  regularity  of  the 
alvinc  discharges. 

The  fo<»d  slioul^l  be  c«refull.\'  subdivided  ani  heavy  residual 
matter  avoideii.  Wlien  constipation  is  present  the  diet  should  \tv. 
of  NUch  a  nature  as  to  act  ehemically  as  an  evacuant  (see  page  1S.5). 
('aseara-agar  should  he  cmplo>-ed  as  an  adjunct  to  the  diet.  Jleeto] 
injections  of  oil  may  also  lie  employed  (see  page  221-1).  LJquitl 
petrolatum  (see  page  GM)  is  a  soothing  liibricimt  to  the  mucous 
membrane  and  pn-venls  irritation  by  siybalft;  it  Is  antiseptic, 
emollient  and  laxative,  and  can  he  given  in  tablespoonful  doses  j 
three  or  more  times  a  ilay.  Meiitliol  or  thymol  may  he  adtled  to  1 
the  dose  wlien  desired.  I 

In  these  non-opemtive  eases,  systematic  lirinking  cures  may  | 
be  undertaken  at  Saratoga,  Carlsbad.  Murienbad,  Kissingcn,  or  '. 
Wicslmden.  Favorable  elFects  are  also  freciuentlj'  obtained  from 
mud  baths  (Miidlavia,  Indiana),  also  from  local  ni>plications  of  i 
mud.  The  absorption  of  exudates  of  long  standing  is  often  pro-  fl 
moted  by  means  of  these  baths  and  ap]>licatiun8.    The  use  of  the  I 
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hul-watcr  bag,  hot-watirr  atuprs,  oil  and  turpctiti 
iiiu9}ii.^ii-potAtu  pmiltUfs.  I'rieiwnit/.  tinnitnges,  itiiil  theniioiiliorcs 
has  the  same  purpose  and  jiunilnr  etrects.  Massaj^'  and  purgatives 
are  rontra-indiniteil. 

When  these  aieasure:^  are  observed  for  a  lung  time  and  with 
strict  rrgiilnrity  it  is  oceaaional]}'  possible  to  relieve  the  condition 
and  reuiove  the  dungcr  of  relapse,  altliougli  this  ti-suit  eannot  be 
assured.  Such  a  verj*  guarded  method  of  living  cannot  be  main- 
tttitied  by  nil  {e.  g.,  workingmen),  and  it  may  become  necessary 
after  al]  to  operate. 

[Incterint  vaccines  have  Iieen  used  in  the  treatment  ot  npp^-ndii-itis 
with  oceu^ionaJ  success.  Colon  buciilus,  stn-ptoeoeeus.  staphylo- 
coccus, pneumocoecus  and  pyocyaneus  infections  are  the  bacterial 
causes  of  pentonitlt  in  appendicitis,  and  iuununizatjon  against 
these  organisms  in  appendicitis  is  uncjuestionably  of  benefit  whether 
the  case  is  to  have  an  n])erBtion  or  not.  A  mixed  ptilyvalent 
stock  vaccine,  consisting  of  the  above-named  organisms,  should  be 
given.  Specific  agents  which  have  the  power  to  neutraliiie  toxic 
mierubie  products,  destroy  tlie  microbes,  or  dissolve  forc^ign  protein 
substances,  are  called  antilxMlies.  Substances  which,  introduced 
into  the  I)t(io<I,  lend  to  the  formation  of  antibodies,  artr  antigens. 
The  mo<lified  bacterial  derivatives  prepared  according  to  the 
process  of  Schnfer  consbt  mainly  of  antigens.  Ilie  traide  name 
"phylacogen"  has  been  given  to  these  products.  Pbylacogens  ape 
sterile  uqueotis  solution.^  of  metabnlic  substances,  or  derivatives, 
generated  by  barteria  grown  in  artiHcial  media.  Pathogenic  bac- 
teria, such  as  SuiphyltK'oecus  alhus  and  aureus,  Bncilhis  pyocya- 
neu8,  Diploeoecus  pneumonia;,  Bacillus  coli  communis,  Strepto- 
cocnis  hcinol\'tirns  and  \'iridans.  Micrococcus  catarrhalis,  etc.,  are 
empk>yed  in  tlie  producti()n  of  these  so-eBlle<l  phylaeogcns,  or 
"phylaxin  devehtpers,"  The  mixed-infection  phylacogen  has  (wen 
used  with  good  etTcet  iu  some  cases  of  uppeiidieitis. 


CHAPTER  L. 

NKUVOUS  DISEASES  OF  THE  INTESTINE. 

Enterobpasm;  Tormina  Intkstinorum  Neh%'osa;  Paresis; 
Entekalgia. 

TilE  coordination  of  vagus  aiiij  syiiipathi.'tic  nvr\'ou5  iiiipulsCK 
regulates  the  dijfestive  iunctions.  The  stomach  and  intestine 
possess  ganglionic  cells,  ^tuatetl  in  the  muscles  and  glands,  which 
have  the  power  of  allowing  the  organs  to  tuiiction  in  »n  indc- 
peixleiit  manncp.  There  are  fil)ers  from  the  meilulla  wliich  iiiter- 
mtDgle  with  the  sympathetic  and  ganglionic  cells  sa  that  these  organs 
are  also  under  the  influence  of  the  central  nervous  sj'stcm.  In 
tlic  normal  condition  the  innervation  induces  a  continuous  totius 
which  oHcillutcs  Itetween  certjiin  limits.  The  fil)ers  of  the  svTnpa- 
tlietic,  or  the  splanchnics,  check  or  retard  the  activity  of  the  diges- 
tive organs,  e-specialty  with  regard  to  secretions  and  motility. 
The  fibers  of  the  vagus  send  impulses  inducing  coiitrnction  and 
tonicity  of  the  muscles  of  the  digestive  organs.  Every  increase 
of  irritation  of  the  vagus  increases  this  effect  on  the  activity  of  tlie 
muscles  of  the  intestinal  canal.  Exces.sive  irritation,  or  vagotonia, 
brings  about  an  increase  in  the  secretion  of  Juicw,  hihI  spastic 
contractions  of  diifercnt  sections  of  the  intestine  (see  page  38S). 

ENTEROSPASM. 

STmptoms. — The  symptoms  of  cnterospHsm  consist  of  painful 
contraction.i  of  the  intestine,  followed  hy  markeil  intestinal  peri- 
stalsis accouipiniicd  by  borhorygmi.  When  a  wave  of  in'ristalsis 
passes  domi  on  a  segment  of  intestine  that  is  alreail,v  spastically 
contrai'twl.  the  result  is  crump  or  wile.  During  the  height  i)f  the 
paiofid  seizure  the  necessity'  tor  defecation  liccomcs  urgent,  and  the 
discharges,  expelU-*!  with  pain  and  tenesmus,  consist  of  -ynal!  fecal 
fragments  in  the  fonn  of  narniw  cylinders  or  balls.  The  attacks 
occur  spiLimodicAlly,  and  may  occlude  the  part  of  the  intestine 
involved.  Mental  and  nervous  conditions  may  give  rise  to  these 
attacks.  The  diagnosis  is  not  difficult,  in  view  of  this  typical 
course  and  the  absence  of  any  organic  disease. 

Treatment.  The  therapeutic  measures  must  be  particularly 
directetl  tuwjini  the  gi-ncral  nervous  system.  Flij-sieal  an<l  liydrt- 
atic  procedures  arc  valuable.  A  hot  bath  is  grateful  and  gives 
quick  relief,    tialvanism  applied  to  the  ioKstine.  with  one  flat 
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electrode  over  the  alidomen  and  the  other  iii  the  rectum,  is  useful. 
Both  propltyiiictinili.v  iiml  iliiriiif;  tin-  iittiK-k.  wumi  iipplieulrons 
(o  the  alxlomcn  sliaiild  Ix-  made  ("armiiwtive  teas  will  frc(|U<.-iilly 
relieve  the  .<<]iumii  (see  ptij/y.  ri.')S).  Anodynes,  sucli  as  t>])iuin.  I»ella- 
doniia.  inorpliin,  hyose>-amus,  and  tiu-  bromids,  are  to  l«:  employed. 
The  nitrites,  by  inhihitinf;  pcristal^^is.  relieve  the  eramp  or  colic. 
Suppositories  of  ihc  iinwlym^^  frequently  give  quick  relief,  Papav- 
erin  imd  I»enzyl  hen/.oato  are  also  efhcacimis  (see  page27li).  Chloral 
tiydrute  dissolved  in  warm  water  eun  Ih-  iritruduee<l  into  the  rectimi. 
Ilot  oil  enemata  arc  valuable.  Chronic  constipation  should  be 
appropriately  troited  (see  page  1)59). 


TORMINA  INTESTINORUM  NERVOSA. 

Peristaltie  restlessness  was  first  described  by  Kussmaul.  It 
consists  in  the  development  of  intense  peristaltic  motions,  visible 
tliroiigli  the  alHlnminal  walls.  It  oo<Hir3  in  nervous  patients, 
especially  under  the  infliieiicc  of  exoiting  emotions.  During  the 
attack  the  patients  cspfriencc  a  feeling  of  distention  an<l  con- 
traction in  the  uUIomen,  assueiatetl  with  pain  and  loud  intcstiniil 
noises.  These  symptoms  are  not  dependent  on  the  ingestion  of 
food.  The  active  peristJiltic  movements  arc  cjuite  iippurvnt  on 
inspection  of  tlic  ubdumeii,  i-specially  when  the  abdominal  walls 
are  thin.  The  small  inte-stine  is  usually  the  part  most  prominently 
in\-o!vefl,  hut  the  colon  may  participate.  The  attacks  often  per- 
sist for  n  long  time,  and  may  vary  considerably  in  their  intenwty. 
When  making  a  diagnosis  the  possibility  of  stricture  of  the  intestine 
mu.st  Ik-  borne  in  mind  (see  page  7.")0). 

Treatoieot.— The  treatment  isilirected  chiefly  toward  the  strength- 
ening of  the  entire  nervous  system.  All  the  adjuvants  of  general 
physical  therapeutics  are  utilized  for  this  purpose.  Change  of 
climate  and  .s<)iourn  in  mountainous  regions  are  wca-sionally  r[uite 
Ix'tieficiiil.  The  Hpi>lication  of  the  farudic  current  to  the  abdomen, 
stomach  nn<l  re<tiun  is  somctbncs  successful.  Rest  cures  and 
hyiKTalimciilntioii  ( see  piige  .5(19)  are  frequently  of  great  v-alue.  The 
bromids,  opium,  belladonna,  eodein,  chloral  hydrate  and  strychnin 
may  In-  given. 

Gm.  SI  Co. 
H— 'riiicturu.'  IwlladuuniP, 

TincturH*  niirin  voiniFw      .      .      .   OA      lOiO  Siw* 

Miacc, 
Sig.— Ktlecn  iItdiw  ihrw  or  four  liiiim  doiiy. 

PABESIS  or  THE  INTESTINE. 

Pare.sis  of  the  lK)wel  is  a  functional  relaxation  of  the  intestinal 
muscle  fibers,  and  is  found  in  chronic  constipation  and  in  vuriouii 
organic  intestinal  affections;  also  as  a  result  of  tlie  continued  use  of 
opium,  iiiorphin,  or  U*lladonna;  and  from  neuroses,  pisyeliose:^,  aad 
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gallstones  are  to  be  borne  in  mind.  Hernia  of  the  linea  alba  must 
not  be  overlooked. 

I^atment. — The  treatment  should  be  directed  toward  the  original 
cause.  Symptomatic  indications  are  offered  for  the  application  of 
heat,  hot  enemata,  galvanization,  and  anodynes. 

Chloral  hydrate  In  combination  with  morphin  and  belladonna 
is  useful ; 

GiD.  or  Cc. 

3 — Morphini  hydrochloridi     .... 

Obloralis  hydratia 12 

Synipi  aurantii, 

Aqus fi&    30 

Mbce. 

Sig.- — One  or  two  tpaspoonfulB  every  hour  durinn  the  attack. 
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For  the  relief  of  severe  pain: 

Gm.  or  Cc. 

R— Codcintc  phoephatb llO  gt- xv 

Acidi  acctylsalicylici 4|0  3J 

Misce  et  (t.  cape.  no.  xvi. 

Sig.— One  eveiV  hour  until  better. 

The  treatment  is  similar  to  that  of  gastralgia  (see  Chapter  XVIII). 


CHAPTER  LI. 

PERISIGMOIDITIS— Dn^ERTrriTLiriS-l'KRiniVERTlC- 

rLITIS-SIGMOiniTIs;  IDIOPATHIC  DILATATION 

OF  THE  c:OU)X. 
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PERISIGMOmmS  AND  DIVGKTICULITIS. 

Acute  Perisigmoiditis. — AciiW  i)erisigimiklitis  is  a  disease  that 
runs  a  course  viry  similar  to  that  of  acute  append iciti<i.  It  b  at 
present  comparatively  little  known.  \n  en(]osifpnf>i()Al  and  an 
exostf^inoidal  origin  of  the  tlist'ose  are  rcco^nixod.  The  aFFvction 
commences  endo^itnuoidallv  liy  direct  continuation  of  inflammatory 
processes  from  the  ilraL-cndinK  t'oloti  anti  the  upper  portion  of  tht 
rectum  (severe  catarrhs,  fecal  stagnation,  stercoral  ulcers,  colitis 
ulcerosa,  diverticulitis)  to  the  peritonntl  coating  of  the  intestine  and 
tlie  Hiijaecnt  peritoneum.  A  pcrisif^noidal  exudate,  cither  serous  or 
purulent,  may  develop.     These  cases  are  nut  very  common. 

Stagnation  of  the  feces  occurs  mostly  in  the  lowTr  portion  of  the 
descending  colon  and  in  the  sigmoid  Hesure.  the  peculiar  anatomy 
of  which  virtually  invites  the  retention  of  tccal  material,  lirflain- 
matory  processes  of  the,  sigmoidiil  mucosa  may  thus  I)e  set  up 
rwidily,  to  some  extent  by  mechanical  injury  from  the  accumulated 
excrement  it  ions  substances,  and  to  some  extent  by  chemical  irrita- 
tion from  tlw  products  of  secondary  decomposition  evolved  from  the 
impacted  feces.  Intestinal  spa.sm.  atony,  or  paresb,  by  occasion- 
ing constipation,  may  be  the  more  remote  cause  of  chronic  inflam- 
matory processes  of  the  sigmoid  flexure.  The  great  majority  of 
all  int«-stinat  affections  which  are  due  to  insufficient  or  perverse 
innervation  ari.se  in  the  .sigmoid.  Initial  intestinal  spasm  is  almost 
invariably  conruieil  to  the  sigmoii);  intestinal  atony  or  paresis,  as 
a  rule,  starts  in  the  sigmoid ;  70  per  cent,  of  all  eases  of  volvulus 
—due  primarily  in  almost  every  instance  to  fecal  impaction  and 
iiidutxd  forced  peristalsis,  that  is,  per^-erse  innervation^ — occur 
in  tlie  sigmoid  tiexiire.  Chronic  signiniditis  may  be  associated 
witli  numerous  concomitants  and  complications.  Its  occurrence, 
in  fact,  favors  the  development  of  other,  especially  functional, 
disturbances  of  the  alimcnury  canal.  Functional  disorders  of  the 
cecum,  for  instance,  arc  often  due  to  a  chroruc  pathologic  condition 
of  the  sigmoid.  The  synchronous  iKTiirrenee  of  cecal  derangement 
and  tlie  syndrome  of  chronic  slgmoiditb  often  presents  the  clinical 
picture  of  <hroiiicappi'ndicit is.  Again,  we  know  that  in  the  etiology- 
of  appcn<licitis  itself,  thronic  constipation  land  coii9ei|uently  )ug- 
90 
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nioidal  disease)  plays  an  important  rfile.  Furthermore,  perisig- 
moiditis may  be  due  to  the  same  cause  which  gives  rise  to  endo- 
sigmoiditis,  or  it  may  be  the  direct  consequence  of  the  latter,  and 
infiammatory  processes  in  other  parts  of  the  peritoneum  may  be 
engendered  by  chronic  sigmoiditis  or  its  most  frequent  immediate 
precursor,  constipation. 

Perisigmoiditis  of  exogenous  origin  occurs  quite  often.  Inflam- 
mation, exudation,  and  the  formation  of  an  abscess  may  occur  in 
the  course  of  diseases  of  neighboring  organs,  as  the  female  genitals, 
the  kidnejs,  or  the  ureters,  or  in  a  case  of  psoas  abscess.  It  must 
also  be  remembered  that  an  exudate  from  an  acute  appendicitis 
may  become  localized  perisigmoidally. 

Di\'erticula  may  occur  in  any  part  of  the  small  or  large  bowel. 
Those  in  the  former  are  as  a  rule  congenital,  and  those  in  the  descend- 
ing and  pelvic  colon  usually  acquired.  Diverticulitis  is  due  to  infec- 
tion in  the  walls  of  one  or  more  diverticula;  these  walls  usually  show 
evidence  of  chronic  inflammation  in  the  mucous  and  submucous 
coats,  the  latter  abounding  in  fat.  The  diverticulum  seldom  shows 
longitudinal  or  circular  muscle  flbers,  but  frequently  contains  hard, 
black  fetal  cttncretions.  H,\'perplasia  of  all  adjacent  ^ands  occurs, 
and  a  large  inflammatory  mass  is  caused  by  outw'ard  bacterial 
invasion.  Fecal  concretions  frequently'  cause  chronic  irritation, 
and  pn>iiuw  a  secondary-  peridiverticulitis  which  may  e\-entuate  in 
abscess  formation. 

DiTWticalttis.  —  Pi^-erticul»  of  the  small  intestine  are  rare, 
although  sc\-eral  cases  have  recently  been  reported  reci^nized  by 
the  Roentgen  ray.  They  are  more  crften  found  in  the  duodenum 
than  in  the  jejunum  or  ileum. 

l>i\~erticulitis  of  the  sigmoid  may  be  either  congenital  or  acquired. 
TTiese  .^lall  hernial  protrusions  of  the  coats  of  the  bowel  may  occur 
an\-wlieiv  in  the  lai^  intestine,  but  are  most  common  in  the  sig- 
mt>Hi.  ending  abruptl,v  at  the  rectum.  Unless  they  undergo  aecon- 
dar>-  changes  they  do  not  gi\-e  rise  to  any  svinptoms  (Eiseudrath). 
Multiple  di^■erti^•ula  alw»,vs  i>ccur  in  lai^ge  numbers;  in  some  in- 
stsnt-es  sewral  hundretl  of  them  are  distributed  over  the  entire 
lai^  intt'^tine.  notabl\~  in  the  sigmoid  flcYure  and  the  rectum. 
Piwrticula  ar\'  most  apt  to  iwcur  in  two  rows,  at  either  side  of  the 
gut.  T1>ey  may.  hi'we\-er,  de\'elop  at  the  mesenteric  attaduneot 
and  «ppt>iir  ln-twivu  the  lajws  of  the  mesenterj-.  In  some  cases 
they  are  sinip|\-  ]tnitr\isi<ws  of  the  mucous  mefobrane  into  the 
a|^x<iidii\-s  epiploii^-,  while  in  others  they  form  definite  pouches, 
either  ox^al  or  flask-sliapeil. 

l^c  sigiuoitl  lo(^  in  which  the  di\'¥rticula  are  found  is  hequently 
filled  with  f.-il.  and  'Mting^  has  ilemonstnietl  that  this  fat  entirely 
rtimviils   the  hcnual   ptv>tnisit)ns.  mtve  espe»-iallj-  as  tliese  are 

tiruK  TV  l't\vi.-l.><isi.  M»rvh,  l#1l,  (v  14. 
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mostly  into  the  opiplnic  ftppenda^res.  Kvcn  wh«n  the  faf  h  present 
only  ill  iiimlcrate  amuuiit  the  concUlioii  is  easily  ovcrlnoked  by 
any  oiw  nut  familiar  with  the  chnruelerLstie  uppenraiKes.  Fig. 
110  illustrntes  u  well  nmrked  case  with  the  fat  reinovetl  from  the 
outer  aspect  of  the  hiiwel.  Fi(t.  Ill  illiiHtniles  the  inner  surface 
of  the  same  spetimeii.  Fig,  1 12  illustrates  a  ease  in  which  the  fat 
has  beeti  dissected  from  one  half  of  the  bowel,  anO  shuws  the 


h-  - 


Pio.  no.— Divuruuub  of  tJw  ■!((• 
noM  flpTilTp.  Tliv  (nt  liM  Iwwn  db- 
Hel*d  from  tlir  outer  iiir|icc^  of  iho 
bowed.  Thn  fxu'lii'*  Mr  (or  Thn  limit 
part  into  tho  n|>ririiilirm  ppiiiluii'ie.  a. 
OM  o[  tha  wen  uprn,     (.Tdlias.) 


FiQ.  111.— Dii-priiculs  of  ibc  rignold 
tlviiirp.  Iiiiii>r  Mirlacf  of  the  bow«l. 
b,  n  Foticrvlioti  Hi  tho  oriflrc  of  oitc  of 
llic  ilivprtii-ola:  r.  I)|>iw<l  orillrw.  CIVU 
line.) 


pouehe.s  which  entered  the  ap[»endice3  epiploieie.  Tlie  cli\erticiilft 
usually  contnin  fceal  nialter  or  concretions  of  vjirjiiig  liegrecs  ul 
hanliiess.  Serious  results  may  follow  the  thinning;  of  the  diver- 
ticulum wall,  the  perforating  uetion  of  the  ret»iiie<i  eoiicretions, 
and  the  presence  of  mieroorjtanisms  ami  their  toxins,  llic  most 
frequent  pathologic  effect  of  thescdiverticuk  is  a  chronic  proliiera- 
tive  inflammation  and  the  resultant  pcrbigmoiditis.     The  chan^ 
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that  takes  plaoc  is  of  tJ>c  protifi-rnttw  type,  and  A  liiistjikcndiuinKi^^sis 

of  nicvinonia  iiuiv  be  t-asiiy  maiit  iFir,  113).     Tliis  iinilifcnb' "■"* 

iiiflaniiiiHlioii  involves  the  whole  ciwtuiifcn.'nt'c  of  thf  bowel  for  ^ 

x'xryin^  distance  (two  to  ei^lit  inches  as,  a  rule),  and,  l>e»ides  f;ivii^^^8 
rise  to  the  foramtinn  of  a  ilefinite  tumor,  tlie  inevitable  coiitrwlit  ^^^>i 
(if  the  new-fornie<l  fihruus  (issue  leads  to  a  slonratnwsiAof  theboin^v 


Fio.  ll2.^DivF(ticuIa  ol  tlic  liimioid  flovim'.  Tho  (m  luut  tnwn  iliwiwrt«<J  'f"" 
uii«  aidp  of  t!i0  l»wcL  nlioviuK  ili«  pciiii^)K«  wbidi  i)i>t«i«d  Uie  appoixlkva  '\*\^'*^. 
a.  H  xingli^  i>ou(-h  iliMerl«d  out  ia  thaw  how  diajr  u«  burjwl  ia  (at  >iul  UfttJe  1^  I^T 

cKlinti.     (TcUiflg.) 

One  of  the  most  important  factors  in  the  production  of  divi'rii<'"'J 
litis  is  muscular  weakness  incident  to  old  age,  nitd  th«  preseocf  ' 
considerahle  fat  in  the  intestinal  wall  which  favors  a  pusliinpo*' 
of  the  mucosa,  llic  most  frequent  sccondarj-  pnt))oloj;i4'  chinf*"' 
are:  (a)  infection  of  the  gent-rnl  peritoneal  cavitj-  without  porfof*' 
tion ;  (fc)  acute  or  RauRrenous  inflammation  resembling  the  aiW 
pathologic  form  of  appcndiciti.'^ ;  (c)  acute  perforation  or  formntio" 
of  an  wbscess,  or  general  peritonitis.  These  pathologic  fomi* 
KPeatly  resemble  corresponding  ty|)e9  of  «p[)eiKlieitiK. 


PERfSTOMOIDlTtS  AND  DiVBRTICUlITIS 

Multipk-  tlivertk-ula  ii)  b  iioii-iiifluiiitdiitory  cotiditmii  are  only 
rtiscovcitvl  at  autopsy,  ns  they  prespnt  no  clinical  matiifostaltuiiii. 
But  %\iv  feres  cimtiiiiiecl  in  tlieni  nmy  'iius^r  inllutnnmtlim,  nerrosis, 
iJcrrati')n,  and  perforation.  The  latter  is  usualiy  of  small  dimen- 
sions nixl  ite<'iimeft  cncupsulfil  or  miherent.  It  may.  however,  lead 
to  itiowly  prui^sstng  ulo<>ratiuii  and  dilTnse  pt-rituiiitis.  Such  a 
condition  mny  he  mistaken  for  appendicitis. 

Clinicully  u  distinction  is  made  between  acute  simple  and  acute 
ulcerative  perisiRmoiditb.  In  the  former  RToup  arc  classed  those 
eiiseis  in  wliicli  there  may  he  found,  aside  from  the  slight  general 
symptoms  and  sensitiveness  to  pressure,  some  resistance  in  the 
region  of  the  si([moid  flexure,  but  the  contour  of  the  bowel  is  not 
cuneenled;  at  Oie  same  time  there  are  constipation  and  slight 
fever.  With  proper  treatment  tliese  phenomena  gratlually  dis- 
appear withiu  live  to  eight  dajs.    The  cases  of  ulcerative  peri- 


Fto.  IIS. — IVrUii{moi<^tia  nith  Rtmt  ihii-kcainK  ii(  die  ruI  wall,  pntinina  lUnoab 
»nd  Bimuliilitiff  ckrclnoina.    n,  tliiokeniuB  duo  to  fibruaia.     iTellinc.) 

^gmoiditja  nre  those  in  which  the  primary  s>-mptoms  become 
worse,  with  high  fever  and  grave  general  conditions;  a  large  exudate 
or  abscess  ma>-  develop  in  tlie  region  of  the  flexure,  .■^t  this  period 
large  abscesses  mu\  uii<lergo  absorption.  Occasionally,  however, 
serious  cimpltcation.'i  arise,  .sucli  as  pexforution  and  ptrritonitis. 

Sjnnptoms. — The  elinieal  symptoms,  sudden  onset,  pains,  vomiting 
and  fever,  fretjuently  correspond  to  those  of  acute  appetidleitb 
with  symptoms  on  the  left  side,  and  for  this  reason  it  b  often 
difficult  to  e.itabli.th  die  et>rrect  diagnosis.  In  eases  of  divertie- 
ulitis  we  ma,\*  have  gangrene,  peritonitis,  and  death.  These  diver- 
ticula are  a  series  of  appendix-like  structures  and  are  subject  to 
the  tasoK  pathoh»gic  changes  as  the  \cniilform  appendix.  The 
appendix  itself  i.s  only  a  blind  di vert Icul inn  of  the  Intestine.  The 
^-mptoms  suggcstitig  an  endogenous  pcrisigmoiditb  are,  a  his- 
tory of  coprostases,  diarrheas,  and  the  liniiing  of  blood  and 
pus  in  the  st<«>ls.     Itectal  and  vaginal  examiimtlons  are  ne\er  to 
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be  overlookod.  The  sifrmoidnscv^ipp,  wliioh  maj'  fr«)iiently  clear 
up  the  iliiigiiusiM  of  Uii»  ouriditiuii,  is  nut  to  1m;  usteil  during  the 
amte  sta^  r>f  tlir  diseaite.  In  all  c-ascs  of  ilivertic-tilitU  the 
dingiumis  ciiii  \)k  \.-\\i\\\'  moAv  by  the  ilsi-  of  the  ttocntf^n  ray  hikI 
barium  sulphate  or  bismuth  Hubcarhoiiate  (see  ))og«  148  and  I'late 
XXII,  I-'i;;.  I). 

Trefttment. — Prophylactically.  rarcfiil  attention  should  be  directed 
to  coproatiLsia  in  tlie  region  of  the  :«iginoid  flexure,  to  ehponic  con- 
stipution,  and  to  chronic  ulcerative  colitis,  in  order  to  prevent 
the  development  of  a  perisi^cnioidal  afTectioii.  A  well  flevelopeil 
case  is  treate<l  similarly  to  one  of  Hp[)cndicitis — absolute  rest  in 
ta-tl,  ice  appli<^l  locally,  abstineme  from  food,  or  slight  qufintitie» 
of  fluid  or  MMiiisoIid  nutriment,  and  opium  or  morphin.  In  wry 
light  cases,  in  which  fecal  retention  ran  be  demuiiittraletl.  very 
cautious  iitteiiipts  nuiy  be  nmiie  to  cvucnatc  the  bowel  by  means  of 
rectal  irri^tions.  The  (treater  peroentafc-e  of  cases  of  endi^nous 
pcri.siginotditi.s  go  through  t«  recovery  without  surgical  intervention, 
a  measure  which  is  undertaken  mory  frotiuently  in  e\ogemtus  pcri- 
Higinoiditis.  ^leuendly  s|K-akiiig.  it  is  permissible  to  wait  longer 
in  perisigmoiditis  before  operating  than  in  appendicitis. 

Slauy  patients  sufFeriug  froiti  diverticulitis  have  been  grvatly 
relieved  after  taking  the  barium  or  bismuth  teat  meal.  IlejH-ated 
Uoentgeii-ray  examination  proves  that  these  metals  really  have  an 
influence  on  the  multiple  diverticula.  It  has  thus  been  found 
tliat  barium  sulphate  or  bismuth  sub«irbonute  in  (KUGm.  (2-tiuncp) 
<loBc8  is  very  valuable  in  the  treatment  c)f  cases  of  diverticulitis. 
This  dose  should  hv  taken  in  the  morning  on  an  empty  stomach 
once  a  week  for  three  or  four  weeks.  These  patients  do  iK'tter 
witbonl  i-aliiiirlii'rj. 

Chronic  Perisigmoiditis.  -After  recovery  from  an  acute  pe-ri- 
sigmoiditi^,  there  may  residt  eicjitricial  processes  of  contraction  and 
atihesions,  intcifering  with  the  pas.sage  of  feces  into  the  .tigmoitl 
flexure.  Under  such  eircumstances  it  may  become  necessarj'  to 
resort  to  surgical  intcr\'cntion. 

IDIOPATHIC  DILATATION  OF  THE  COLON— HmSCHSPRUNO'S 

DISEASE  -CONGENITAL  MEGACOLON  -CONGENITAL 

DILATATION  OF  THE  COLON. 

The  term  "idiopatliic  dilatation  of  the  colon."  or  "Ilirach- 
sprung's  di,-*nae,"  is  applied  to  a  dilatation  which  usually  affects  the 
sigmoid  flexure  and  rawly  the  entire  lurge  intestine.  It  is  accom- 
punii-d  by  hypertrophy  of  the  walls  of  the  dilated  portion  of  the  gut. 
No  cause  can  be  found  for  it.  Neither  a  contraction  at  either  end 
of  the  dilatation  or  any  other  organic  change  is  present,  lioth  the 
anus  and  the  rectum  arc  nomrnl.  Tlie  dilatation,  as  a  rule,  com- 
mences at  II  point  live  to  seven  centimeters  (about  two  inches) 
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nvc  the  rwtuni,  anil  orcasionally  higher  up.  The  sigiaoid 
flexure  is  eimnniiiiMlv  diluted  mid  pirsi-iits  the  iippe^iriiiKv  ui  a 
lar)^  l<>up,  which  often  extends  upward  a»  far  as  the  costal  arch, 
in  extreme  rases  the  dilatation  of  the  intestinal  Cfiil  is  so  enormous 
that,  on  opening  tlir  ubdomcn,  the  other  rontrnts  of  the  c-uvity 
are  entirel\'  (•onceale<l.  (.'ases  have  heem  desrril)eil  in  which  the 
diameter  of  tlie  gut  lius  measured  fifteen  to  twenty  ceritinieters 
(five  to  seven  inches)  and  even  more.  The  descending  colon  does 
not  usually  pnrlieipate  in  this  dilatation,  ran-ly  the  triinNven*e 
portion,  and  the  u^cendiri);  colon  and  the  cecum  almost  never. 
The  small  intestine  is  noimal  in  every  resiM-ct,  The  walls  of  the 
dilated  portion  of  the  intestine  arc  markedly  thickened  and  dilateil. 
This  thickening  b  caused  partly  by  hypertrophy  of  the  nuiseular 
layers  and  partly  by  hypertrophy  of  the  conneeti\e  tissue. 

The  etiology  of  this  <]isease,  first  fully  deserilK-d  by  Hirsch-spning, 
and  named  after  Iiiin,  is,  aceonling  to  our  present  knowledge,  as 
follows:  There  is  originally  an  nhnonnul  length  and  dilatation  of 
the  sigmoid  flexure  (megacolon),  developed  during  fetal  life.  After 
birth  this  nhnormality  induces  disturhanws  in  defecation  which 
lead  to  muscuhir  tiypertropiiy  and  increasing  dilatation  of  the 
enlarged  portion  of  the  bowel.  When  tliere  are  at  the  same  time 
bcndings  and  anguhitioiis  of  the  megacolon,  these  contribute  to 
the  further  retardation  of  intestinal  evacuation. 

A  large  proportion  of  the  cases  published  as  Hirschsprung's 
disease  are.  in  reality,  merely  the  result  of  kinking  of  the  intestine, 
usuall,^-  at  the  sigmoid  flexure,  or  the  result  of  some  primary  or 
secondary  anomaly  in  the  mesentery.  Tlie  assumption  of  a  con- 
genital deformity  is  sustained  by  the  finding  of  congenital  mal- 
formations in  other  parts  of  the  body  (see  page  .'iOl). 

The  anatomic  conditions  in  early  cluldhootl  favor  this  kinkuig 
of  the  intestine,  and  any  disturhanre  in  the  digestive  organs  is 
liable  to  cauM?  trouble  from  this  source.  The  sigmoid  Hexure  in 
children  kinks  easily;  and  the  space  in  the  pelvis,  esi>eeially  in  boj-s, 
is  restrictMl,  as  eomparifi  with  ttie  adult  anatomy.  Rectal  exam- 
ination is  important  for  differentiation;  in  cases  of  dilatation,  large 
amounts  of  fluid  can  l>e  introduced  without  flowing  out  again. 
Fluid  passes  readily  upwani,  hut  the  valve-like  closure  of  the  kinked 
intestuie  prevents  its  escape.  The  R<H'ntgen  ray  is  of  great  assist- 
ance in  the  diagnosis  (Mate  X\I,  Fig.  1,  Chapter  V). 

The  majority  of  eases  of  dilatation  of  the  cohtii  arc  seen  in  young 
children,  but  the  condition  is  occasionally  oliserved  in  adults.  It 
is  a  pt-i-iiliar  fact  that  Iwv-i  greatly  predominate  in  this  atfection. 
One  of  the  very  early  signs  in  hifantile  or  congenital  cases  is  irregu- 
irit>  in  the  evacuation  of  the  bowels.  ITiere  exists  from  the 
beginning  an  idiosyncrasy  In  this  ilirection;  and  the  natural  wmsti- 
pation  is  presently-  followed  bj'  gn-at  tension  and  erdargemeiit  of 
tlie  abdomen.     The  majority  of  these  children  die  during  infancy, 
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ihc  caiisi'  fjeitiB  «thw  ititi^^tiiiul  toxrniiu  nr  a<iile  (^titeritis.  Ooca- 
wonally,  hnw^vsr,  the  iiuli<-atioi)s  of  the  pxistcii(-e  of  any  rijsease 
are  so  siiglit  'luring  childhood  that  tbc  children  eontinuc  to  live 
uitcvrntfiilly,  and  the  di»ca»c  indun-s  scritius  eoiidittotu'*  in  later 
yenrs.  It  is  very  important  to  notp  thnt  the  muscle  fibers  of  the 
dilated  intestine  soon  Ix-eome  hy[)crtropliicd.  When  this  has  taken 
pla<^«,  intt'stinal  evacuation  may  remain  in  a  fairly  satisfactory 
condition,  the  disturbances  bcin>;  confined  to  o  siijcht  dcgrcf  of 
constipation,  with  no  alanning  symptoms.  Hut  wiicii  the  h\'per- 
tiophy  docs  not  develop  suHiiicntly.  the  children  generally  suc^-uinb 
dnring  the  first  year  of  life.  It  is  probably  correct  to  assume  that 
idiopatliic  dilntutiriu  of  the  ciiliin  Ih  the  i-an.se  of  death  in  the  case' 
of  many  children  who  die  during  the  first  year  of  life  with  symptoms 
of  ennsljpatiou  and  without  any  verj'  clear  clinical  demonstralinn 
of  the  anatomic  abnormality. 

Symptoms,  llie  eharael eristic  rliiueal  sjinptom.  as  inlimiited 
above,  is  the  ]>er<i.''tence  of  onHlipation,  cismmf'ncinfc  with  the 
hirth  of  the  child,  and  necessitating  the  aid  of  purRativc  medication 
or  eucniula.  The  feces  ma\'  be  soft,  but  ocensionally  inside  the 
dilated  portion  of  the  intestinal  cunnl  tlierc  is  found  a  fecal 
of  extirnie  hardness.  There  may  lie  .s^'imptoni.s  of  an  advanced 
stjige  of  fceal  do-om  posit  ion.  In  such  conditions  purj-ative  drugs 
are  deciihiil.v  less  effective  than  cnemata.  The  escape  of  offensive 
fintus  is  frequent.  NotwitlistandJng  the  good  appetite  and  the 
ingestion  of  pleiit>'  of  iwA,  the  state  of  nutrition  Iteeomes  impaired 
in  oon.'wuueiuv  of  toxemia  incident  to  the  dwom  posit  ion  processes 
and  the  constipation.  The  patients  become  cmaciatt^^l.  When 
muscular  h>j>ePtPophy  has  become  well  es1iibti.-<hed,  the  bowels 
may  l>e  able  to  e.\|xd  the  aceitniulnled  feenl  mitsses  from  lime  to 
time.  eitJier  spontaneously  or  with  the  assistance  of  appropriate 
measnn-s.  These  are  the  cases  in  which  life  can  Ix-  prolonged  into 
more  advantxil  ag^'.  Hut  when  the  iiregularities  in  the  bowel 
movements  are  rimre  strongly  de\'elope<l  they  fre<|ueiilly  induce 
viitleiit  (x>lic»  and  s.\-mptoms  of  steno6>ij<.  The  abdomen  continues 
to  Iw  mt>rv  and  more  distended,  tlie  lower  ribs  are  punlied  outwani, 
(he  lower  |)ortioo  of  the  abdomen  on  the  left  side  pnitmdes  con- 
siderably, and  the  \'eins  of  the  skin  o^er  tlie  abilomen  become 
dilikted.  The  li^'er  aiul  the  heart  dulne^s.  ti^llier  with  the  tlia- 
liJiragm,  an'  widely  dis)>laced  upwanl.  and  it  is  often  po-tsible 
to  stT  the  outliiH-s  of  the  eidargrd  intestinal  loop  beneath  the 
alMloinitial  wall.  As  »  rule  nothing  abnomial  can  lie  felt  per 
rirtum.  The  feces  gradually  tvutinuc  to  incniise  in  ofTeiLsiveness. 
Ver.\'  often  thc,\'  contjun  hltHxl  ami  pus.  fntni  uloeratkitis  (dis- 
tentittn  idi-rrs)  of  the  miiiA»n.>*  meoilvrane.  'Hie  toxemic  s>inpt(>ms 
livcome  more  pronounw^l  in  pn>)Hirtio»  to  the  diffieultj'  experienced 
in  evaeiuiting  (he  Imwels.  Fiii«ll,\  tla-  putteuLt  die,  either  of  this 
disease  or  mI  an  intert  iinrnt  acute  enteritis. 
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^STien  the  p»ticiits  survive  the  [»cri<Hl  of  iiifaiicy.  the  prognosis 
is  better,  Tlic  cumpfiisutory  miisailar  liypcrtrnphy  is  cnpiihle  of 
overcoming  the  fecal  stagnation  for  a  considerable  length  of  time, 
and  tile  growth  of  the  palittit  in  a  (S-rtnin  sense  repairs  the  damage. 
The  mcsentcrj-  teases  t«  grow,  undergoes  shortening,  and  holds  tlie 
dilated  intestinal  loop  in  the  pelvic  cavity.  The  mortnlity,  however, 
even  in  more  adviinciHi  age.  amounts  to  iil  per  <*nt. 

Treatment.— The  intenial  treatmeJit  of  idiuputltic  dilatation  of 
the  colon  is  s,\mptomutio  onJj'.  and  its  principal  purpose  should  be 
to  prevent  the  stagnation  of  feces.  All  the  in«i<mre9  iwlaptcd  to 
the  treatment  of  chnmie  cunstipatioQ  serve  this  purpose,  hut  more 
particularly  should  t«pious  irrigations  be  niude  with  the  fluids 
iiHiitionetl  in  Chapter  XI ;  yet  these  irrigations  mil  not  be  effective 
unles.t  tlie  rectal  tube  is  pusltcd  up  a  considexabte  distance  from  t)ie 
anus.  In  onter  to  prevent  bending  of  tlic  rectal  tube,  it  is  well  to 
giti<le  it  with  the  finger  inserted  alongside.  When  the  fecal  masse* 
are  very  hard  it  may  lieeome  necessary  to  undertake  their  direct 
manual  evacuation ;  in  this  wa^'  enormous  quantities  of  decomposing 
materiiil  are  sometimes  removed.  The  distention  of  the  abdominal 
cavity  and  the  colicky  piiiiis  may  be  diminished  by  the  introduttiou 
of  a  rectal  tul>e.  thus  facilitating  the  escape  of  gas.  Many  authora.J 
eautioD  against  tlie  admin islration  of  purgatives  by  mouth,  espe- 
cially drastics.  These  often  aggravate  the  condition,  particularly 
wheii  the  sigmoid  flexure  shows  marked  convolutions  &tu\  angular 
bendings.  A  few  clinicians  ha\e  observed  goot!  effects  from  the 
internal  administration  of  senna,  rhubarb,  and  strychnin. 

'llie  diet  corresponds,  on  the  whole,  to  tlmt  prescribed  for  cases 
of  spastic  constipation  (see  Chapter  VII).  -  The  chief  requUite  is 
that  it  yield  little  residue,  thus  limiting  the  amount  of  fecal  material 
formed. 

These  measures  arc  to  be  supplemenieil  by  hydrotherapeiitic 
applications,  such  as  I*rie&snit3i  bandages,  warmth  to  the  abdomen, 
hot  packs,  and  sitz  batlis.  A  regular  abdominal  miissage  and  the 
percutaneous  or  intrare<rtftl  application  of  tlic  faradic  current  are 
useful  at  times  (see  Chapter  X), 

On  account  of  the  limitations  of  interiud  therapeutics  in  this 
class  of  cases,  surgical  intervention  has  been  undertaken  with 
rather  satisfactory  results  in  many  iu-stauces. 


The  tspcwitnn,  a  member  »f  ttie  ^roup  of  cestodes,  is  found  very 
frequently  in  ninn. 

TiNiia  Stgrlnata, — Tht-  most  enmmon  tnrm  of  tnpi'worm  seen  in 
the  t'nitiil  Stall's  is  the  Tienia  sagiiiatu.  or  mctliocaiiellata  (Fig. 
114),  It  may  be  identified  by  its  extensive  branched  uterus  and 
lateral  gi-iiifal  pores,  and  its  head  with  four  auction  (Iq)ressi(ftis 
ivitlioiit  a  corona  or  hooUi  (Vig.  115.  a).  Its  presence  in  man  is 
pruvcil  hy  demonstration  of  its  ejiijs  (Figs.  1 15.  c)  and  by  llio  di»- 
tluirgc  of  projiioiriilcs  (Fig.  1 15,  h)  or  segments  of  the  worm  in  the 
feces;  the  segments  are  often  e%'acTiated  independently  of  tJie  feces. 
Ta-iiifl  siiginatu.  or  the  "nnnmied  tapeworm,"  enters  the  intestine 
through  the  eating  of  measly  beef, 

Ttesia  Solium. — The  Ticnia  .solium  i;*  more  ran-,  and  nuiy  be 
identified  by  its  slightly  brancliuxi  uterus  with  lateral  genital  pores 
(Fig.  117,  e).  Its  head  has  four  suction  facets  with  a  corona  of 
honks  (Figs,  llfi  and  IIS),  Proof  of  the  presence  of  this  worm 
in  the  intestine  by  the  demonstnuion  of  ova  in  the  feces  is  mure 
diffirnlt  than  In  the  case  of  Taenia  saginata.  Iiecause  the  eggs  are 
not  deposited  so  frequently  (Fig.  119).  I.solated  segments  and 
comiccted  pieces  of  the  worm  itself  are,  however,  occasionally 
diftclmrgeil.  Trenia  solium,  or  the  "armed  tapeworm,"  \a  acquired 
by  eating  measly  jjork. 

Bothriocephalus  Latus.-  The  next  variety  of  tapeworm  occurring 
in  mull  is  tile  Botliriocephalus  Intus  (Fig.  120),  which  is  ptirticularly 
frequent  in  Holland  and  the  Baltic  countries,  Bothriocephalus 
Intiis  contains  many  proglottides,  and  is  recognizetl  by  its  short 
broad  segments,  its  small,  slightly  branclu-ii  uterus  and  median 
genital  pores,  and  the  o\'al  head  with  two  lateral  .suction  facets 
(Figs.  121  and  122).  The  ova  of  the  Both riotfplia his  latus  may  be 
easily  demonstrated  in  the  feces;  they  are  characterized  by  a  Ud- 
likc  covering  at  one  extremity,  Bothriocephalus  latus,  or  the 
"broad  Russian  tapeworm,"  is  acquired  by  eating  measly  fish. 

Hymenolepis  Nana. — There  is  another  tapeworm  that  is  fre- 
quently found  in  certain  parts  of  the  United  States,  The  Hymeno- 
Icpis  nana,  the  dwarf  tapeworm  (Figs,  123  to  128),  is  a  small 
tapeworm,  less  than  two  inches  (5  to  45  mm.)  in  length.  It  has 
four  sucker.i  wiUi  a  eonma  of  liooks  on  the  hejul,  and  the  genital 
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'potM  are  latorul.  This  tnpi-n'onn  inhiibits  tlie  ileum,  and  there  iii»,v 
be  a  single  parasite  or  several  Umusaiid  present.  The  detached  scr- 
iiienis  of  ihU  wunii  are  so  siiiidl  that  tlicy  easJi.N"  escape  deteHiOH. 
With  the  micposrope  the  characteristic  eggs  ran  easily  be  foiuiil  in 
the  stools,  liats  and  mice  are  n-(jiilar  ho^ts  for  tliis  wumi.  The 
cRBs  may  Ik-  carried  to  the  fo<»d  through  the  droppings  of  mice 
aii<l  rats  on  their  vi-sjis  U)  the  pantry. 

There  are  also  Tania  mndit  ynsniriensia.  Ttenia  flatKiptincUtln, 
Tiniiii  niriiiiirrina,  H'lthruirrphiihiii  mrtliUiig.  anri  other  taiiewoniiH, 
nil  of  which  lire  rarely  met  with  in  tlic  I'nited  States. 

Mode  of  Infection.-  The  iiuhU'  of  infection  with  these  tapeworms 
is  by  the  uri);iimi  ova  entering  an  intcrmtiUate  host,  developing  into 
cysticeffi.  and  piLS.sing,  with  the  flesh  of 
their  host  ias  contaminatul  meat),  into  the 
stomach  nntl  intestine  of  the  patient. 
Thorough  I>i)iliTig  of  the  meat  destroys 
them.  The  intenneiliate  host  for  thcTienia 
niedioctinclbita  is  IxtI;  for  the  Tienia  so- 
lium, pork;  for  the  liothrioccphalus  lii^us. 
[like,  nnd  fretiuently  salmon.  In  the  case 
of  the  Tmiia  solium  the  [patient  himself 


Pm.  111.— T»nk  HitcinKU, 
Mtunl  taw.     ((iMinrtJ 


It  fr  e 

Flo.  I  IB. — Tkiub  MginnM.  n,  bcul  murh 
rnlnrccH:  b.  <lotvl«t>ad  proBlollia:  c,  ovum 
(iVIimidt  and  SlnviliuriiCT'.) 


may  be  both  mediiite  and  intcrmedijite  host,  the  c>-slicerci  becom- 
ing attached  to  a  numluT  of  organs. 

It  frequently  happens  that  the  Ta-niii  sagtnata  and  Twnia  solium 
do  not  canse  any  symptom:*  of  disease,  exwpt  that  the  segimiita  are 
discharBiil.  In  a  few  eases  there  are  abdominal  pains,  irrcKubir 
evacuation  of  the  bowels,  vomiting,  lassitude,  mental  depresi^ion, 
lOBS  of  appetite,  and  headache.  Thew  symptoms  dlsiippeur  iifter 
the  pjcpuision  of  the  parasite. 

Tlie  IJothriocr|diahis  latus  is  apt  to  induie  more  wrious  syinn- 
toms,  even  grave  anemia  similar  to  pernicious  aniintn.     We  V 
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kn*iw  this  ntK-iniii  h  d«pi>iidfiit  upon  certain  lipoid  substanpcs  con- 
taiiiiil  ill  the  iHithriocephaliis,  wliicli  gAliiiiig  aocess  to  the  Wood 
pr<Hliice  hemotytio  effects. 

Tlio  s,\  inptiims  an-  very  mild  or  entirel>-  alx^ent  in  cases  of  infec- 
tion with  Iljinemilepb  iinna.  'I'lic  most  frcKiucnt  syinptuins  lire 
ahiloinitiHl  puiii  usMuciiitcd  with  iljarrhea  and  hmdarhe.  Nassl 
or  aital  pruritus,  cnmmoii  in  faws  of  infection  willi  other  tapeworm*, 
is  rarely  .seen  with  Myiuciioh>pis  nana. 


Pia.  116.— Bsnil  of  TimiA  solium.    X  4S, 
ttieuokart.) 


Vto.  1 17. — SuiBiieiit  of  T«inin  tulium. 


Via.  1  IS^-lloukI«U  cl  Yvnlii  eoUiini. 


Via.  1 1 D.— Ovum  of  Ttcnia  toUitni. 


In  inakini;  n  ()iut!:nosi.t  the  lituling  of  flepnents  or  the  parasitic 
o\'a  in  the  feces  is  dcfisi^T.  Besides  the  usual  <lircct  uiicrosi-opic 
method  of  elimination,  Yaoita's  metJiod  should  he  employed :  Take 
from  five  diffen-nt  parts  of  the  stool  a  piece  of  fwal  njatter  ahout 
the  size  of  n  pea;  place  in  a  test  tuW  with  a  mixture  of  io-pcr-ccnt. 
autiformin  and  ether  in  wjual  pnrt.s,  and  shake  vij.Mrously.  The 
feces  dissolve  largely  in  tliis  reagent,  with  the  evolution  of  ^us. 
The  solution  is  now  filtered  through  a  hair  filter  to  remove  the  large 
food  particles,  the  filtrate  is  centrifugal ii!<il  one  minute,  and  the 
sediment  contains  the  ova  in  addition  to  the  insohihle  parts  of  the 
feces.  This  method  of  exaniinution  will  yield  positive  results  when 
tiie  direct  microscopic  examination  is  negative. 


TAPEWORMS 


797 


Treitment.— T»])ewi>mis  oaniiot  Ix"  removed  by  simpir  pureative»; 
tln-y  rtxiuirt-  nntliclmintk-s.  Tlir  action  of  these  rctiKKlim  hns  imt 
as  yet  l>e<'ii  ciitipely  duoidatixl  in  nil  its  di-tiiil*.  They  probably 
net  as  sixvifir  |>ois»iis  on  tlu-  protoplasm  of  the  parasites.  The 
fact  that  hII  of  them  are  rlifRcult  of  absorjtljoii  from  the  iiitcstiiic 
fueilitntiu  this  cHft-ct. 


I-'liJ-  121— Kilt  ir,,-i  li.Titl  rif  Bolllrio- 
I'cphnlliii  lriiit>       il.ul.-ul.) 


FlO.  ISO.- -I'll' 1 <^p|>hiiliiii  Intuiii.     a, 

tMiod  and  iiivk.  h,  r,  <f,  i,  /,  m>|[iiiiiuU 
taken  (cum  <li(Tfrrtiit  ixkrlr:  a-  ohniiihrn 
■<MCiiu>iit«  niter  the  Inyinii  ot  the  drhi- 

(Ouivt.) 


Fio.   1SJ, — Ttsiuirpri'i'  firplion  of  limxJ 
ot  Bothriocoiihului  latu*.    {Guxart.) 


The  most  extensively  employed  tapeworm  remedy  is  the  oleo- 
resiii  of  thtr  mot  of  the  male  fern,  oleoresiiia  nspidii.  The  active 
prineiplc  is  the  filicie  acid,  which  is  readily  convi-rteil  into  un  inactive 
crystoJlitic  aiihyrlrid.  This  tnnisfurmation  takes  pliice  particularly 
in  old  nxjta,  and  explains  why  the  extract  from  fresh  roots  is  more 
active.  The  oleoresin  of  male  fern  is  pniwimiis,  and  it  is  there- 
fore necessary  to  insist  on  exact  dosuge;  eases  of  filial  p(ii><iining 
have  lieen  observeit,  prwxletl  by  i-onvulsions.  visual  distnrbiuires, 
blindness,  puralysis,  antt  diarrhea.  The  ailutt  doM'  of  olvt>resin> 
aspidii  is  2  to  8  Cc  (Sss-ij) ;  of  the  nmt  itself,  nixiiit  20  (im^  ( 
Sai0iti\-c  putioitx  rnny  take  the  oleortsuii  iti  ^-elatin  eainsulea.  i 
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Ftlroiiron  i<i  the  trad*  iiame  for  the  Isolated  «^ve  principle  of 
the  rout  iif  male  feni.  The  dusr  fur  ndulkt  is  I  (tm.  (15  gnios), 
for  diildren  0,:*  lo  ii.it  (Jra.  (otnS  grains). 


Fib.  isa 


Fio.  124 


fVi.  Its 


P»o.1« 


Pf 


FiQ.  m 


>v-> 


Fin.  I» 


■■:.^ 


Hympkpb  n>n.    Ftx.  1M.  body:  1X4.  Mlunl  ac:  US.  h«u):  19S.  bMklou;  137. 
ra»:  IS*.  •««.  tntcnifit*!  MMP  Uibm.      iFMib  M.«1ct.) 


Cu^ex  (^iMtt  is  u^n]  tie«rl>-  ns  frequKntl>  hh  male  fern.     It  ts 
tbe  bark  of  a  pumegraiiutr  trvr  U'uniea  gninatum).    Tlte  active 
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ww«jtitm-iit  of  ttH'  burk  is  th«  nlkiilokt  ijcllelienii.  Pollt-titriii  itself 
has  been  employed  as  an  anthelminti<-.  with  satisfacti:>ry  rcsult-i.  To 
iIimiiiL$li  ita  solubility  iind  thus  prevent  its  nKsorption,  tannic  ucid 
is  sometimes  added  to  it. 

Om.  or  Ce. 

B— Peltetierini 018  gr.  xij 

Aeidi  tuuiioi 0[5  gr.  vixsa 

Aquie 30|0  S) 

Sig. — Tn  tx;  tuki^n  in  one  doiK  ia  the  moming,  tatd  e  tablcMtMoiiful  of  ciwtar 
oil  two  huora  latM. 

Pumpkin  siKi\s  (Cucurbita  pepo)  arc  piirticuliirly  ndapti-cl  for 
the  treatment  of  children.  Sixty  to  iiinetj-  grams  (2  to  H  ounces) 
of  the  seeds,  deprived  of  tntejiunient.  are  tritiinitt-il  thoroughly 
with  auRar.  and  given  mixed  with  milk.  The  dose  is  to  l>e  taken 
the  firjtt  thing  in  the  mnrninie  on  m\  ejnpty  .stomiicli.  Two  hours 
later  a  tcaspooiiful  to  a  tahlespoonful  of  castor  oil  is  given, 

AH  the  above  medicaraenLs  are  effective  only  when  fresh.  The 
active  ingredients  undergo  de<^'iinipu»itiun  after  a  time.  Anthelmin- 
tics are  nerve  poisons,  and  it  is  therefore  necessary  to  be  particularly 
careful  and  exact  in  the  dosage. 

Systematic  treatment  should  Ire  undertaken  only  after  the 
physici«ii  has  ascertained  pnsiti\ely  that  u  tapeworm  is  actually 
pre^-nt  by  the  demonstration  of  its  ova  in  the  feces  or  hy  the  finding 
of  isolated  iR-ginent.s. 

The  attempt  to  cspel  a  tapeworm  from  the  intestine  »  frequently 
unsuccessful.  The  conunonest  cause  of  failure  is  tliat  the  intestine 
has  not  been  thoroughly  evacuated  beforehand.  To  secure  the  best 
aetion  nf  the  anthelmintic,  the  bowel  should  Im*  as  nearly  empty 
as  possible,  not  only  of  food  but  also  of  the  large  amount  of  mucus 
which  is  usually  present. 

Before  an  anthelmintic  is  admiiiistcreil,  at  least  two  days  should 
be  devoted  to  the  preparation  of  the  patient  for  the  tPcatJiM-nl. 
The  patient  should  give  up  Iiis  business  an<l  attend  strictly  to 
the  preparatory  treatment.  The  diet  should  be  liquid:  milk, 
not  more  tlian  a  quart;  beef  tea,  and  coifw  if  desinxl,  I>uritig 
these  two  days  the  patient  should  receive  a  dose  of  magnesjtim 
sulphate  4  Gm.  (3j)  three  times  ii  day.  in  water,  !w  that  llic  upjxT 
part  of  the  intestine  may  be  thoroughly  cleansed,  especially  of  mucus. 
Tliis  may  also  be  accomplished  by  a  single  dot*  of  calomel.  O.'i  to  0..') 
(im.  (o  to  8  grains),  or  two  tahlespuonfuls  of  castor  oil  at  night. 
The  next  morning  the  patient  should  take  the  oleoresin  aspidiiim; 
as  a  rule,  a  dose  nf  S  Gm.  (3ij)  is  large  enough  for  an  adult.  Tliis 
dose  should  lie  taken  in  its  entirety,  best  in  cold  black  colTee,  foU 
lowetl  ill  one  or  two  hours  hy  a  vigonius  purge,  pn^erably  castor 
oil  in  the  dose  of  two  tablespoonfuls. 

The  patient  may  take  half  the  prescribed  dose  of  oleoresin,  an 
hour  Inter  a  tablespoonful  of  castor  oil,  in  another  hour  the  helv 
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of  the  oleoresin,  aniJ  again,  an  hour  later,  a  second  tablespoonful 
of  castor  oil.  After  the  administration  of  male  fern  and  castor  oil 
a  few  cases  of  poisoning  have  been  observed,  and  it  has  been  assumed 
that  the  castor  oil  had  assisted  the  poisoning.  The  filicic  acid  in 
the  male  fern  is  said  to  be  soluble  in  oil  and  therefore  more  likely 
to  become  absorbed.  This  effect  of  castor  oil  has  not,  however, 
been  conclusively  demonstrated.  It  is  more  probable  that  in 
these  cases  the  filix  alone  was  to  blame,  without  the  castor  oil, 
since  impure  male  fern  is  particularly  apt  to  cause  poisoning. 
Nothing  can  be  adduced  against  the  administration  of  castor  oil 
after  male  fern.  There  is,  of  course,  no  objection  to  substituting 
calomel  or  bitter  mineral  water  for  the  castor  oil.  In  order  to  ' 
reduce  the  quantity  of  oleoresin  necessary  for  a  cure,  the  medica- 
ment has  been  administered  combined  with  chloral  hydrate,  2  Gm. 
(Sss)  of  the  former  to  1,5  Gm,  {22J  grains)  of  the  latter,  followed 
by  a  powerful  drastic  purgative,  and  good  effects  have  resulted. 

Very  sensitive  persons  may  take  the  oleoresin  aspidium  and  the 
castor  oil  in  gelatin  capsules,  in  order  to  prevent  loss  of  the  remedy 
from  vomiting. 

Oleoresin  of  male  fern  is  given  to  children,  according  to  age,  in 
doses  of  1  to  4  Gm.  (15  to  60  grains). 

ASCABI8  LUMBRICOIDES  (BODND  WOBM), 

A  parasite  that  frequently  infests  the  human  intestine  is  the 
Ascaris  lumbricoides  (Fig,  129),  or  round  worm,  belonging  to  the 
family  of  Nematodes.  The  round  worm  is  of  a  reddish  or  brownish 
color,  about  5  inch  in  diameter — the  size  of  a  small  goose-quill. 
The  male  varies  in  length  from  4  to  8  inches,  the  female  from  6 
to  12,  The  male  is  the  more  curved,  the  female  the  straighter 
of  the  two.  It  has  been  estimated  that  the  genital  tubes  of  a  lai^ 
mature  female  ascaris  may  contain  60,000,000  eggs.  The  eggs  after 
passing  from  the  intestine  are  exceedingly  tenacious  of  life;  they 
may  survive  as  long  as  two  or  three  years.  The  ova  may  be  taken 
into  the  stomach,  where  in  the  course  of  one,  two  or  three  weeks 
the  worm  is  hatched  out.  The  eggs  are  characteristic;  their  interior 
consists  of  a  granular  mass,  surrounded  by  a  thick  double  shell 
and  an  albuminoid  coating  (Fig.  129,  C). 

Infection  usually  takes  place  by  way  of  the  patient's  mouth.  An 
intermediary  host  is  not  necessary. 

Symptoms. —  Iti  many  cases  no  sj'mptoms  whatever  are  produced 
by  the  ascaritlcs  lumbricoides.  Occasionally  abdominal  pains  and 
nervous  sj'mptoms  are  present  as  in  cases  of  tapeworm. 

Diagnosis. — As  an  aid  to  diagnosis  it  should  be  remembered  that 
an  increasftl  number  of  eosinophiles  in  the  blood  indicates  possible 
infection  with  animal  parasites.  When  this  is  found  in  the  course 
of  routine  examination,  we  should  institute  a  search  for  the  eggs  or 
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emhryos  of  parasitps  in  tlic  fc«s. 
I)e  la  Fueiite  puitiu  out  two  sijtns 
which  establish  the  (liatrno^^s  of  in- 
testinal hfltniiithia?ii.'<  without  exam- 
ination ot  the  stools.  f>iic  is  thi- 
occiirpeiicp  of  e*)licky  Httacks  cominR 
on  very  suddenly,  seizing  thv  oliiki 
in  the  midst  of  play,  quite  severe  at 
the  outset,  imd  eonfiiinl  to  one  pnri 
of  the  abdomen;  all  the  rest  of  the 
abdomen  may  be  palpated  without 
caiu»inti  the  slightest  pain,  but  tlie 
moment  the  seat  of  the  colic  is 
touched  the  child  will  cry.  The 
other  b  bilateriil  narniwing  of  the 
visual  field,  usually  so  pronounced 
as  to  be  detfoted  hy  pas^inj;  tlie 
finger  to  and  fro  before  each  of  the 
patient's  eyes. 

CouiUaud  has  descrilicd  a  s))ecif]C 
sign  of  the  tongue  found  in  heloiin- 
thiaais.  In  cases  of  ascaridcs  and 
oxj-uris  the  fun)!iform  iHipillie  ore 
hj-pertrnphied.  At  the  base  of  the 
tongue  are  seen  scattered  red  pouita 
whirh  are  also  diffiiseil  alon^  the 
si<ics  and  at  the  tip. 

In  rare  instances  grave  complica- 
tions are  induced  b\'  a  roiuid  worm 
perforating  tlie  intestine.  Shonid 
one  iRH'iinic  incareerated  tn  tlie  duc- 
tus choUilnihus of  the  p\.\\  bladder, 
grave  jaundin- and  cholanj^itlsmijilit 
follow  (see  page  tUO). 

The  evidence  shows  that  the  as- 
caris  is  able  to  perforate  the  intcs- 
tuiai  wall,  especially  when  favored 
hy  tulK-renlons,  tjphoid  or  otJier 
ulcerative  lesions.  The  hilian.'  s>'9- 
lem  also  should  be  Imnie  in  mind, 
particularly  in  the  case  of  children 
or  aiiults  who  are  known  to  have 
worms  and  who  have  at  the  same 
time  chronic  jaundice,  convuUioiis. 
fexxT.  ^■io^ent  pain  in  the  region  of 
tlie  liver,  or  symptoms  of  hepatic 
abscrwi. 

Traatmcnt.  —  'n>e  reme<l>'  most 
frequeHtly  employct!  and  with  the 
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greatest  expulsive  efficacy  is  santonin.  Santonin  is  a  nerve  poison 
and  in  large  doses  induces  sensory  disturbances,  especially  of  the 
eye,  violet  and  yellow  colors,  hallucinations,  lowering  of  temperature, 
lassitude,  convulsions,  and  paralysis  of  respiration.  The  urine, 
after  santonin  has  been  taken,  is  greenish-yellow  and  contains  a 
substance  which  turns  purple-red  on  the  addition  of  concentrated 
sodium  hydrate  solution.  This  color  does  not  fade  on  the  addition 
of  ether,  thus  differing  from  the  urine  pigmentation  that  follows  the 
use  of  rhubarb  and  senna.  An  important  differential  point  is  thus 
afforded  in  the  diagnosis  of  poisoning  by  santonin. 

The  dose  of  santonin  for  children  between  the  ages  of  one  and 
eight  years  is  0.01  to  0.03  Gm.  (i  to  J  grain),  not  exceeding  0.06  to 
0.1  Gm.  (1  to  2  grains)  in  one  day.  The  maximum  single  dose  for 
adults  is  0.1  Gm.  (2  grains);  the  maximum  amount  per  day,  0,5 
Gm.  (7^  grains).  Usuallythefirstdoseisgiveneariy  in  the  morning, 
and  in  case  round  worms  are  expeUed  the  medication  b  continued 
during  that  day  and  part  of  the  next.  Santonin  is  best  pven  in 
powder  with  castor  oil : 

Gm.  o[  Cc. 

H — Santonini Oil  rt.  ij 

Oleiricini 15|0  Jsa 

Misce. 

Sig.— One  desivrtopoonful  {wwmed)  to  be  taken  in  (be  momiiiK. 

Or  it  may  be  combined  with  calomel: 

H — SantoaiDi 

Hydrar^-ri  rhloridi  mitis  . 

Sacrhan  albj 

Misn>  et  (t.  pulv.  no.  iii. 

{Jilt.— Three  powders  to  be  taken  vilhin  three  hours  in  the  morning. 

Thepp  are  also  santonin  tablets  (trochisci  santonini),  each  con- 
taining 0.0;>  Gm.  (J  grain),  which  may  be  given  to  either  adults 
or  children.     Give  castor  oil  a  few  hours  later. 

t^  a«x>init  of  its  non-toxic  pr\>perties,  oleum  chenopodii  (Amer- 
»"an  wom>s«\i*  is  warmlj"  recommended  in  place  of  santonin.  It  is 
sai»l  to  Ik^  w|ually  efficacious  and  free  from  the  disadvantages  that 
pertain  to  santonin.  The  oil  is  administered  either  pure  or  in  the 
h>rm  of  an  ciuubion: 

Gm  i«Cr. 

R — l''Wi  rh<>no|x>lii 5  It  5J 

Mt.-e. 
^ig. — Vifht   Ui  tifuvn  ilr\>|v  to  l»  taken  in  sweetened  w»ier  iw»  or  ihre* 
limiv.  ai  intervals  of  osie  hi^ur. 

Ok  .« tv 
B-    <^lej  .bi-oixviii. 

lV.'.v\T»  :raj3i'*a;h*    .      .      .      .   Ji       ,»  t'  5; 

Miw*  f.  i:   e":-.;';s;o 
^, — ^■^  liftS^r^sivvf-t'-U  '-0  ly  taken  t»i.>  or  three  usifs  «',;h;T;  twv»  bi,iun. 


Qm.  or  Cc. 

013 

gr.T 

0'06 

Pi 

115 

gr.  iMii 
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As  tlic  ail  lias  iL  imusnitiiig  tjistc,  it  is  lulvisahk  to  follow  the 
dose  witli  II  sip  of  milk,  sweetened  water,  or  dilute  raspbcrrj-  juiw!. 
One  or  two  hours  ufh-r  tht^  oil  has  iM-t-n  takvii,  h  purgntive  should  be 
sdministcRxl. 

oxtt;ri3  termicularis. 

(Pin  H''urm~1'kreadWorm — Seat  iVur/n — Magtj<A  ICwrm— .ItrftniV.) 

Oxyuris  wnni<;ulAris  is  tJie  well-known  small  white  tlircnd 
womi.  The  males  are  4  milliractors  (i  inch)  long,  and  the  females 
9  to  12  milliinftere  (}  to  J  inch)  (Figs.  UO  and  131).  The  wonns 
occur  in  patients  df  ail  ap-s,  but  most  often  in  children.  The 
infection  ia  brought  about  by  ingestion  of  the  ova  {Fig.  132), 
the  patient's  fingers  harlioring  the  parasite,  to  whioh  tlie  nv% 
ailhcrc,  and  tluis  cujitAmiiiating  the  food,  so  that  entire  faintlie.s 
are  occasionally  infected.  The  peritHl  of  development  of  the  worms 
in  the  stomach  i.s  about  five  weeks.  The  young  worms  here  escape 
from  the  eg^s  and  migrate  into  the  small  intestine,  where  they  grow 
to  sexual  maturitv-.  Ucproduction  ooairs  in  the  lower  portions 
of  tlie  .inmll  intestine,  in  tlie  cecum,  and  in  tJie  vermiform  appendix. 
The  largest  quantity  of  thread  worms  ia  found  usually  in  the  recum 
«nd  appendix.  The  ova  develop  in  the  fertili/.«l  female,  and  the 
latter  migrates  downward  through  the  large  intestine  as  far  a.i  the 
reetum,  where  she  deposits  her  eggs  eitlier  upon  the  feces  or  upon 
the  mucous  menibriine;  the  larger  portion,  however,  is  either 
deposited  outside  of  the  intestine  or  earrietl  there— in  the  neigh- 
borhood of  the  anus  and  the  perineum.  After  depositing  her  eggs 
the  fcinale  dies.  U  seems  as  if  these  w»»rms  were  capable  of  pene- 
trating into  the  murous  membrane  of  the  small  intestine,  espeeinlly 
when  this  membrane  is  pathoiogieally  altiTi>l,  (lying  there  ant) 
undergoing  raleification.  According  to  rather  recent  re^searches, 
ralcareotis  nodules  ultout  the  size  of  a  pin's  head  are  found  in  the 
intestinal  mueou.-*  membrane,  eorrespunding  to  the  follicles  of 
Feycr's  iwitches  ami  the  solitary  follicles,  at  the  Uittom  of  which 
the  oxyuridcs  are  found.  According  to  modem  views,  th*-se  para- 
sites may  nnise  apiH-mlieitis  (sec  page  767). 

Symptoms.  When  the  worms  are  numerous  the  symptoms  are 
apt  to  Ik-  quite  pronouncwl.  There  is  a  most  tomienting  itching 
in  the  rectum  and  in  the  rt'gion  of  the  anus,  which  occasionally 
renders  ihc  piitients  quite  desperate.  Thb  itching  is  probiibly 
induixtl  by  the  movement.^  of  the  migrating  worms,  and  is  particu- 
larly violent  at  night  from  the  warmth  of  the  Ixtl.  .Vs  the  pruritua 
ani  l>ec*)mes  intolerable  the  patients  endeavor  to  relieve  themselves 
by  scratching  the  itching  ajxits.  Both  children  and  nrlults  indulge 
in  tliia  habit  with  equal  energy,  and  as  a  result  exeoriatiori-s  of  the 
skin  are  fn-quently  found  in  the  anal  region.  In  girls  the  oxyurides 
may  cn-cp  into  the  vagina,  inducing  vaginitis,  with  itching,  leadmg 
occasionally-  to  niaalurbution. 
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Then-  may  bo  ntiier  syinptftms.  as  pains  in  the  aklonien.  rapri- 
cious  mill  »oimtiim-s  ravi-mms  appetit*-  (in  spite  of  wliieli  the  child 
becrancs  thin  and  salinw),  piiidiiig  iif  the  toctJi  at  night,  picking 
of  the  nnse,  nausea,  dixziiu^s  mid  other  wflcx  phenoniMia,  im-RU- 
larity  of  the  Imwels.  or  diurrhc-a. 


Fid.   ISI, — ^fhyiulu  t-ctiniculnrw.    «. 
iiiuli>:  h,  tiniiiiir.  UDtural  aiio;  t.  rMnnlo, 


Fill.  Un.^tiyiiria  vaRnIaUlari»  'i. 
tctuully  luniuio  fuoklt;  i,  braolo  flilcd 
wilh  pium;  e.  aul«.  X  10.  (Af(«r 
Holler,  rrom  Zi«^0 


l^io,  133.— ICgiw  of  ntyiiHa  wrmiou- 
liiris  in  VArioUB  alaKcB  a(  dcvi>l<>)>iiiont. 
1.  b,  r.  diviaion  ot  (lie  y<ilh;  <l.  tiulpult-- 
likir  riiitiD'n:  r.  •aini-ahuiipd  nmhryo. 
X  ISO.     (A[(«t  ZoDker  and  UcUn.  (rum 


DiaanMls.— The  diagnosis  is  «stubltsh«^l  by  the  rl(s«)vcry  «f 
ova  iif  tltf  Osynris  vprmicidaria  in  the  feces  or  by  ditnuiiHtration 
of  the  t^xjx'lled  wiinns  ttieni!«olves.  tt  Li  frwiuently  netM?ssary  to 
i-xaniitK-  tht-  materia)  cullLtted  uiitk-r  the  fiiigcr-naiU  of  diildn-ii,  aa 
it  tnaj'  Ik"  jMis-sible  tlms  to  demonstrate  niicroacifpicaJly  the  eggs 
or  parts  of  tlic  worms. 
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Trvstment. — Tlie  oh'u'vt  df  tlie  trcHtiiieiit  is  to  remove  iht-  young 
lirfHxi  fniiii  tiic  Mnall  intestine,  to  clear  the  lartte  intestine  of  adult 
parasites,  and  to  protect  the  pntlent  fmin  fre,sh  infeeticHi.  The 
removal  of  tile  younR  wonns  is  accompliahetl  by  purgatives  or 
vcnnifiiges,  luul  the  deansinij;  of  the  large  intestine  b  attained  by 
appnipriatc  encinuta.  Tlif  more  rapidly  the  treatment  Is  carried 
III  completion,  the  better  it  is  for  the  patient;  short  Ireatmenls 
Rpijcrally  givx-  better  results  than  protracted  ones.  The  following 
Five  da>'s'  treatment  for  adults,  as  outlined  by  Zinn,  gives  excellent 
results: 

Firxt  Day:  A  light  fluid  or  semisolid  diet.  In  the  afternoon  at 
three  o'clock  the  following  is  to  be  taken: 

Om.  qr  Cf^ 

H — HydnirKyri  cliloridi  niiliii, 

Piilvcris  jalapir HA      0|0  gr.  vuj 

Miwoe. 

Sig.— To  be  tftk^oi  nt  tlircc  o'clock. 

At  6  o'eloek  an  enema  of  1  to  i\  liters  (cjuarts)  of  warm  0.2-per- 
cent, to  O.-Vpcr-ccnt .  Htlution  of  soap  (U,  S.  1'.),  By  this  method 
tlie  entire  gut  is  thorouRhly  cleared  an<i  well  prepared  for  the  action 
of  the  vcrmituge. 

Second  Day:  liquid  diet,  with  some  buttered  rolls.  Early  in 
tlie  morning  one  rup  of  black  colTee.  In  the  foreniHHi  at  8,  10 
and  12  o'clock,  a  powder  L-ontaining  O.Ori  (im.  (1  grain)  santonin 
and  0.1  Gill.  (2  grains)  calomel.  At  2  o'clock  in  the  afternoon  two 
tablespoonfuls  of  castor  oil.  lo  Ik-  repeated  if  iieec«sarj-  at  4  o'clock. 

Third  Day.  Liquid  and  semi.soIid  diet.  I'^rly  in  the  morning 
u  warm  full  bath.  In  the  fon-noon  and  hi  the  afternoon  au  enema 
(in  the  left  lateral  or  in  the  genujiectoral  position)  of  1  to  24  liters 
(quarU)  of  the  soap  solution  mentioned  above. 

Fourth  and  Fifth  Days:  Exactly  as  on  the  third  day.  In  the 
evening  a  warm  bath. 

Before  and  after  every  meal  the  hands  should  be  carefully  waslicd 
with  warm  water,  soap  and  brush,  and  disinfe-cttil  with  alcohol 
or  a  1:!)(KX)  subltinaU-  solution.  The  same  procedure  should  be 
followed  out  after  each  defecation,  and  the  region  of  the  anus 
should  always  be  carefully  watthed.  The  medicines  arc  lo  be  tjiken 
between  the  meals.  In  order  to  prevent  (continued  reinfection, 
the  patient  is  to  l»e  carefully  instructed  about  the  mode  of  the 
infection.  During  an<l  after  the  treatment  the  underwear  and  the 
bedclothes  should  be  frequently  chnngeil. 

Apart  fn>m  santonin.  an,v  of  the  other  vcnnifugi-  medicaments 
may  lie  wnployeil  a-s  describetl  under  Treatment  of  Ascaris  Lum- 
brit^ides.  The  doses  of  the  anthelmintics  and  the  sixe  of  the 
enenuilu  must  Ih*  mo<lifi«l  according  to  the  ages  of  young  patients. 
The  pruritus  of  the  anus  and  its  neighborhoo<l  mu,v  be  treated  by 
inunctions  of  mercurial  ointment.     (See  Chapter  LI\~  on  PruritU" 

Alii.) 


ANIUAL  PABASITBS  OF  THE  ISTBSTISB 

The  w'lip  eiicninU  tn«y  Ik;  rcpla<-cH  by  weak  itiftuion;^  uf  qu(i!<^fi, 
lime-water.  !>-ptr-<i'iit .  aoctio  acid.  2lt-ptTtx'tit.  vincgar-wator,  cnA- 
livcf  oil,  haphihaliii,  ((.rj-per-fwil.  taimic  acid  soluliim.  salt  solution. 
giycerin-watLT,  or  thymol  oil  (thymol  1  to  olivu  oil  100).  It  is  also 
■dvisuble  to  a<ld  niitheJmintics  to  the  cncmata.  For  tlifa  purpose 
oleoresina  aspidii  may  l>o  especially  n-cotmiiciKttil;  it  is  trituratt-d 
with  warm  thin  oatmral  grud.  und  suffideiit  gnid  is  gradually 
8ildf<l  to  make  1  to  Ij  liters  (quart*)  for  an  eiK-nui. 

The  diet  diirinp  the  trcatuieiit  should  Iw  semiliquid.  as  raen- 
tionol  above.  Il^iw  currota  are  popularlj'  reganlw!  as  an  adjuvant 
in  the  expulsion  of  worm-s. 

The  tn-utmeut  us  lierc  detailed  is  usually  effiectual  in  five  days. 

In  yomiR  children  theadministrntiunof  tlieeiirmstabocea&ionally 
troublr»ome,  and  on  this  account  the  treatment  may  have  to  l»e 
continued  a  few  days  lonjter.  If  ova  and  single  specimens  of  i\w 
parasite  are  again  fouiul,  the  treatment  may  be  repeate<l  once  or 
twice  after  a  week  or  two. 


AMKTLOSTOMA  DUODEHALE;  UNdHARIA  AMERICANA. 

( Vncinariitjsis —  Iluukwinn  Diacruc —  Sfcatur  Amcricanua — Miner's 

Anemia — Strongytiu  Dtiodenalis — Dochmius  thtodenalia — 

Utteiiiaria  Dtitiiienalia—Ground-itch  Anemia.) 

The  Ankylostoma  duoileiialc;  i^  n  native  of  Kgj-pt  and  Japan, 
which  later  made  its  uppeanince  in  Italy.  It  has  aUft  been  found  in 
the  last  few  years  in  (iermany,  particularly  in  the  mining  districts. 
The  male  is  yellow,  7  to  IC  milliinetcrs  (j  to  {  inch)  long;  the 
female  brown,  10  to  IH  millimeters  long  (Figs.  133  and  134).  llie 
prehensile  apparatus  is  at  the  cephalic  extremity,  and  the  worms 
attach  themselves  by  hooking  upon  the  mucous  membrane  of  the 
intestine.  The  infection  it  iLsuall,v  brought  about  b\'  transference  of 
the  eggs  through  contaminated  hands;  or  the  larvie  enter  through 
the  skin  (Fig.  135),  causing  a  condition  known  in  the  South  M 
"ground  itch."  "foot  itch."  "toe  itch"  and  "dew  iteh."  In  tlic 
experience  of  Stiles,  87  per  cent,  of  hookworm  eases  <lefinilely 
admit  a  history  of  ground  itch.  The  worm  thrives  tn  the  jcjunuiQ 
and  the  upper  portions  of  the  ileum,  and  rarely  in  the  duodenum. 
It  feeds  on  the  blood  of  the  host.  According  to  more  recent  obser- 
vations the  worm  is  said  to  actually  eat  the  intestinal  epithelium. 

At  the  fifth  aininal  metaling  of  the  .Aniericiui  tiu.'itroentorologteal 
Association  in  1902,  Charles  Wuniell  Stiles,'  of  the  I'ublic  Health 
and  Marine  Hospital  Service,  called  attention  to  a  new  species 
of  purasitie  hookworm,  which  he  named  Undnaria  amerieana. 
It  differs  from  Ankylostoma  duotlenale  (Fig.  llifi)  chiefly  in  the 
following  cliaraeieristic:':     Ventral   rccurve<!   houk-like   teeth   are 

■  IHilcn.  A  NiFw  (<i>i<pin  of  Hookworm  (tinciiuna  itiii»ri»iui)  PuvcIUcin  Man, 
AuMrtcan  Mcdioiao,  May  10,  1901.  p.  T7J. 
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al>wrnt  rmm  the  mouth,  their  place 
being  lakcii  by  u  pair  of  seinilutinr 
plates  (Fig.  137);  a  dorsal  conical 
tooth  projects  prominently  into  the 
buccal  rapsule;  tlorsal  ray  or  cauilal 
bursa  ill  the  mule  liivided  to  its  base, 
each  branch  being  bipartite  at  its  tip; 
vtilva  ill  unti^rior  half  of  female  body, 
but  near  the  equator.  Tlio  eggs  of 
Ankylo^totnu  (luotlenale  are  about 
U.05  millimeter  (^li,  indi)  long  and 
about  half  as  broad,  and  show  hcr- 
mentation  in  the  shape  of  two  or 
three  furrows,  whexeaa  the  eggs  of 
[iicinaria  americaiia  are  souit-wlmt 
larger — C4  to  72  bv  36  to  40  micruna 
(Fig.  138). 

It  was  soon  found  that  hookworm 
disease  was  the  most  common  of  the 
infectious  diseases  in  the  Soutli.  an  J 
the  cases  m  America  were  due  almost 
exclusively  to  this  newly  found  para- 
site, which  was  named  Necator  ameri- 
eanus,  the  iVmerican  munlcrer.  The 
distribution  of  the  punisite  is  rather 
interesting.  During  one  week  Stiles 
collei-ted  from  correspondence  6S58 
cases.  The  infection  is  heaviest  or 
greatest  along  tbe  sand  area.  The 
next  heaviest  infection  occurs  in  the 
Appalachian  region,  and  m  general  the 
clay  bind  regions  are  less  infected. 
Cases  arc  found  in  other  parts  of  tbe 
country.  A  group  of  cases  was  found 
in  New  York  State,  all  the  individuals 


Fill.  133- — Miilo  of  .\nl;>N.ni.p|":i  .Itunic rmli-.  u. 
h(*(l;  h,  i>«ii|>liiiK<»:  t.  nut,  <I.  p>ii~l  iili>iiil»:  r.  cotvicaI 
itlnixlii^  /.  skin:  g.  niinvulur  litynr;  A,  wicrslory  poro; 
1.  Ui-lohod  tmim;  k.  riln  i>(  IniriH;  J.  Mdnlnal  diict; 
m,  t-mioiiln  *(tniiiiiili*^  x.  tliiotiis  cjiuuliiloriui;  t>.  iU 
STOoTe:  p.  penis;  q,  pcnllo  ihcnili.  MiiKi>lC(s(ion>SO. 
(Alwr  JitoliullliiK*,  Irciiii  Ziotflar,) 


I'lo.  184.— Ankyltmloiiiii 
ililoiUnAlv.  llial*  Hixl  [cii»lv. 
Nalunl  «u«.     (From   Moa- 
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being  rnitm]  Sutcit  soMii-i^  wbu  i-nlisU'd  in  Uk  Soutiiem  States. 
Two  patients  were  from  fonnerticut. 

Stika  vb'ited  ubowl  om-  liundn-d  Hri<l  thirty  wttmi  mills  and  ciuht 
milling  camps  in  ih*  Syuth.  and  found  many  men,  womt-n  luid 
children  in  tlie  mills  wlm  wt-re  iiifet-twl  wiili  hookworm  di<j«>sf  to 
siich  an  cxti'iit  that  the  dia^nosli  muUI  be  made  without  the  aid  of 
the  microaoope.  One  out  of  every  fight  <>(  tht^  i»tton  mill  employvn 
«f  the  Sotithem  States,  if  we  acerpt  the^-  one  hundred  ni«l  thirty 
us  fairly  represt'ntalive,  has  h'lokwiirm  tliseaste  wi  ohvinusly  that  the 
microftcopK  b  not  needed  in  the  diaKno^i'^-  'fie  di<tril>utiiMi  of  the 
diiKasr  heart)  an  invert  relation  to  tht>  diiitrihution  of  what  iHtr 
mi)^t  cnll  the  efiicu-nr>'  of  the  eotton  mill  hibor.     If  oiie  ctiters  a 


Fmi   l7S.^«c(iMMi  Umnwb  tba  skin  of  ■  ilo«  mUuu  iwu  Iwun  aJtat  it  hftd  I 
inlcctol  with  tb«  hnntaiwiu  (AnkyloMenM  Awdwwtrt .    UrdUljr  MkisxL     (SiBmJ 


Piedmont  mill  he  will  see  that  the  laborer  b  dbtinetly  man  eflSdwit 
tliaii  tii^  hibun-r  in  a  mountain  mill  or  a  sand-hind  mill.  In  the 
Mod-land  niilb  the  infeetton  among  the  employees  runs  up  to  as  high 
u  50,  tit*  or  nt-ariy  "it  per  eenl.  in  the  men,  wi^mieii  and  childrto 
emplo>-«f),  while  in  some  of  the  .\tlaiiu  mills  it  drops  to  5  per  cmt. 
or  wva  to  zero.  AtUnta  is  in  a  day  lieit.  and  the  inbabitaots  live 
iind^  flood  sanitary  conditions. 

Hookworm  disease,  *■<  fomtd  in  the  Tnited  States,  has  be«D 
Irai^l  to  the  west  <tNi.»t  of  ^Vfrica.  e\eii  as  far  as  the  ptzni,^-  tribes. 
l*nque9ttonahl>'  the  neitmea  must  have  brought  many  hookworms 
to  thb  country-.  'Ilie  discAse  is  an  ^Vfriean  oiie.  uhich  ha»  been 
transmitted  to  the  white:?.  The  ne«roes,  ha^-iog  had  tbe  disease 
for  pBcratirMu.  do  oot  suffer  from  It  to  inten9el,v  as  do  white  peoptr. 
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lliey  un*  uiitlHilaiit  wises,  farrirrs  of  tin*  iiiftH-tion,  iitul  nf  mtfssity 
there  is  more  hnnkworm  liineaAe  in  Incalities  where  ncKTo  population 
pre<iijiniii«tta  largely,  S<-\'eiity-iiitiv  per  cent,  of  llie  negro  fiirni 
huuses  which  Stiles  examined  and  talmlatod  in  North  Carolina, 
South  CArulinn.  (jeuri^iu.  Alubouia.  itm)  Mistussippi,  hud  nu  privy 
coniiec-ted  with  them.  These  rarriers  of  the  hookworm  suffer 
comparatively  little  themselves,  hut  serve  as  hreeders  ot  the  wonn 
Mnd  sowers  of  its  seetis,  to  the  lasting  injury  of  their  white  neij^hlxira. 
Cuba  and  I'nrto  Hiru  have  many  eti»e^  n*  unetnariasLS  and  thousimrls 
of  cnwsan-  reported  from  the  Philippines. 


Piu.  137.— Hrad  at  UncinonB  ameri- 
cann,  nhowinc  Ui«  tiuco«l  cavity  acul 
•ijtiiiUiiinr  plat4«.      (Gularl.) 


Pla.  ISC— Hi»d  or  Ankyl(«tonin 
AiodMwl*.  o.  bur<;nloK|M>til»;'j,  iwtliot 
««pwl*:  c  toelh  of  doTBl  muRin:  rf. 
oral  carityi  (.  v«iUnl  pfnminaoce:  /. 
tuu«l»  layi-r;  g.  riomil  eToovi)-  h.  OMph- 
MPM.     (Attn  SchiillhcM.  rtiim  Zjfglar.) 


Km.  IS8.— Emvo(  AnhyloHloma  dui» 
dcMinlr.  a-d,  v*Jrloua  •(oecb  of  *ociii(ii»- 
lallun:  r.  /.  CKffi  cantalnlcui  «iiil>ryoB- 
Mn^nilicBiinii.  300.  <.\fter  l-orroavilo 
nod  SrliultliM*,  from  ZioBlar.) 


Tile  female  hookwonn  lays  an  bnmense  number  of  egya.  These 
eggs  arc  exereted  with  the  feres  of  the  patient.  As  iiwuy  as  4IKX) 
worms  hove  lieen  found  in  one  patient,  and  lu  many  as'2,(HH».0(X) 
ov«  may  be  discbarKed  in  a  single  st<M)l.     Where  proper  eonditions 

Lof  soil,  rlimate,  moi.'iture  nitd  oxygen  prevail,  those  ejtRS  readily 
hatch  into  larvie,  'ilic  lar\ip  are  exceedingly  minute,  unseen  by 
the  naked  eye;  they  infect  the  soil,  drink inK-wuter.  and  hwMl.  It 
has  been  dcmonstrHted  that  the  eggs  and  iarviu  may  be  carrie<i  on 
tlitf  legs  of  flics. 
Bentley  i)ro\'ed  bookworm  infection  to  be  due  to  the  enttstr 
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ttf  tht'  Ur\-w  of  the  aiikylustoma  into  the  skin.  Loos*  also  proved 
that  the  lar\ie  could  penetrate  human  skin,  producing  a  local 
reaction,  and  that  men  and  dogs  could  acquire  the  disease  by  the 
cutaneous  route.  Boycott  {HtMluced  an  infection  by  applying  a 
few  full-grown  \aiVK  to  ^e  slon  of  the  forearm  for  a  coui^e  of  hours. 
There  n'as  a  slight  local  reaction  and  some  itching,  and  ^gs  were 
found  in  the  stools  after  fifty  daj-s.  The  larvie  used  for  the  experi- 
nwnt  were  a  single  batch  bred  for  the  purpose  from  infected  feces. 
Of  the  pctfsitulity  <J  lar\'K  passing  through  the  skin,  and  ultimately 
ivttvhing  the  bon-d.  there  is  thmfwe  no  doubt  (Fig.  135).  Thie 
iiifei'tkui  vS  the  feet  is  from  ctmtact  with  the  soil,  whidi  becomes 
eitntamiiiated  by  the  deposition  of  the  laborer's  e\-acuations. 
The  Ur\ie  present  in  the  skin  produce  an  itching  sensation  accom- 
panied by  an  inflammatory-  reaction,  and  sometimes  secondarj- 
infectioit  with  other  microMganiaiis  mar  take  place.  Tbis  condi- 
tiim  IS  <x«nmonl>-  known  as  ground-itcli  or  dew-itch.  The  Iar%-K, 
ha%~ing  pierced  the  skin,  soon  gain  entrance  to  the  l^-mph  and  Mood 
i-tuuuieb.  through  which  they  are  earned  to  the  heart  and  thence 
to  the  capillaries  ol  the  huigs.  llkey  then  pass  throuc^  the  capiUary 
walb  inn>  the  ah-vxilar  sfiaces;  bun  bcR  they  migrate  tfaroo^  the 
hrvuncliitiks  into  the  hroochi,  and  then  crawl  up  the  trachea  to 
reai-h  the  mouth  caWty.  after  which  tbey  are  swallowed  in  ordinary 
Mts  itf  deghiiition.  eating,  drinking.  c(r.^  and.  according  to  linde- 
uaii.*  tbenrby  reach  the  utestjnal  tnKt. 

PatkaliCT-' — l^  bookwwm  d»ase  the  jejunum  and  partinilarly 
the  Umuu  are  the  seat  of  a  ^vrre  catarrhal  ptwrss,  whicb  also 
a^N-u  tt>  a  tkgree  the  other  portioBS  ct  the  intesdnr.  There  b  a 
lai^  anh^mi  i.^  niiK'v^  in  the  mtestmal  caital.  m  the  walls  of  which 
Hie  wvwius  are  emhoMed.  and  vhkti  i$  lAen  btood~stained  in 
pWe^  TSe  k^ft^  v^f  the  ntesane  are  (vofionl  n>  the  mucosa. 
aukl  thetv  t<^  <.<fivn  liejpmerati^w  and  atrvphy  of  the  mtrstinal 
anit  $a^ni.-  ««\>tt$  nKiotirane.  At  the  p>iat  of  anachmrat  of 
the  wvVQK^.  t^ien-  b  a  DEt>~  envatin.  :!>i|iv(&.-uL  aoc  deep^  and  about 
^■tae-i^'  mu^^earter  ux  titaaketer.  Tluf  en¥».>o  b  B»lly  not  snr~ 
iv>uid>Jia:  b^  ar^  <iiA.><ikinttii«i.  and  b  •££K.-«h  n>  kvan-  wnfa  the 

l\>6.^x-»^.'t«<  acxi  pv>{>vl»<aaaK'pci£tt  a»  pcyseti  xypkaiBy  in 
nie  wvvnr  ..-Uk^vr^    iW  <.«  tW  aa^'cr  leaaaria.bw'  5natvs  of  kook- 

wf  ?»wfc.-t5>  *^  if^-csv  iav-ftoi^nf  Mw  ri,v»i  caaii^c&  and  the 
ijiwar   r  .t'  *t.-C!»>  \-<o»i  xr  ;3ie  xi:»kC3»     Ei^u^  .     is  same  cf 
dw  «».'«{  -v^<r^  .-%;v^  1  .^-«^  •nu^-onrofc  ra:3itf?  ^do.  hiiiiMj  In  i 
i?  j«««w:.     ".:  :»  .i-ftft«i;»i,I  v\-«tt:  .-c  wi;w  onfci^  ajpfwentty 

l))>tciviU->'.   'Jr  iil.iiM.-lv  VM«aJf*  ;•(•.  ?lksf  •■11, 

SI  r*i]*^  *^ 
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the  only  important  abnormality  Ls  in  the  nmiilwr  of  co-tinophiles. 
Kusinophiliii  xa  uii  aliiinst  i-t>iiMant  Knding,  anil  pnictically  iill 
obserwrs  are  agivwl  that  tht-  dcgrw.-  of  uj^tiuphiliu  is  not  an  index 
of  tlw"  severity  or  extent  of  the  infection. 

Symptoms.— The  prineijjul  eilec-t  produocd  by  these  puni»itC)i 
is  a  grave  disease  lliat  runs  its  eoiirse  nnder  the  pi<^ture  of  pemieioiis 
anemia,  accouipuiiieil  by  u'i-akiieK>i  of  liie  heart,  dizzine^.  ilyspueu, 
and  an  ocrasional  slifiht  fever,  ('iileas  the  worms  are  removed, 
the  poverty  of  the  bliwd  may  reach  sueh  ii  stage  as  to  lead  to  a 
fatal  outcome.  It  is  as  yet  undetermined  wlitther  tlie  anemia  is 
eausi-d  by  loss  of  blood  or  by  hemolytic  substancei  derived  from 
the  jjara sites. 

Besides  tlie  anemia  and  \ts>  concurrent  symptoms,  there  are  ^stric 
disturbances,  p\Tosia.  abdominal  pains,  nausea  and  soinetimes  vom- 
iting. In  the  fci-es  oe<ruIt  blood  is  always  found,  and  often  the 
Chareot-Lcydeii  (Tyslals,  Not  excry  host  of  llii^  ixini-iite  is  neces- 
sarily sick;  examinations  of  a  lar^  number  indicate  that  the  great 
majority  do  not  exhibit  any  symptoms  of  the  disease. 

On  the  other  hand,  Stiles'  found  that  if  the  patient  is  infected 
before  puberty  his  physical  and  mental  development  is  retardeil 
and  he  shows  a  more  or  less  extreme  anemia.  -V  person  twenty-one 
years  of  iige  maj'  upjiear  not  better  developed  than  one  fourteen  to 
eighteen  years  old.  The  skin  is  dry,  and  there  is  a  noticeable 
absencT  of  perspiration.  The  color  may  be  wu.\y  white  to  dirty 
yellow;  it  has  a  n-seuibtuncie  to  tallow.  The  hair  of  the  head  is 
dry,  reminding  one  of  hemp.  The  Ijeard  and  the  axillary  and 
pubic  hair  may  be  very  late  and  scant  of  growth,  Kdema  may  be 
present  in  the  fa<-c,  feet,  legs,  scrotum,  or  entire  body;  it  seems 
to  be  especially  common  over  the  cheek  bones.  Skin  womids 
are  likely  to  Ix.*  rather  slow  in  healing.  Many  of  tlie  patients 
(about  57  per  cent,  of  the  well  marked  ones)  either  show  tibial 
ulcers  or  give  a  history  of  such  lesions.  The  face  is  likely  to  have 
an  anxious,  ufttimes  stupid  expression.  Dark  lines  under  the  eyes 
are  common.  The  visible  mucous  membranes  muy  be  chalky 
white.  The  pupils  show  a  tendency  to  dilatation,  even  when  facing 
a  strong  light;  many  piitients  exhibit  it  peculiar  blank  stare;  night- 
blindn&ss  is  reported  in  a  number  of  instances.  Cervical  pulsation 
may  be  very  prominent,  and  is  frequently  vbiMe  sax,  to  twelve 
feet  distant,  llic  thorax  may  be  so  emaciated  tliat  tlie  ribs  stand 
out  very  prominently.  The  shoulders  flroop  and  are  thrown 
forward;  the  shoulder  blades  stand  out  prominently  (winged 
ahuidder  blades).  In  many  instances  the  abdomen  is  so  protuberant 
as  to  remind  one  of  pregiuincy.  This  condition  is  known  locally  as 
"pol-beily."  "hnttermilk-belly,"  or  " .shad-ljclly," 

DUfito&is. — There  is  probably  no  dUease  known  to  the  medical 
profession  which  is  more  easil\'  diagnosed  and  more  easily  treated 


k. 
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tlmii  hookworm  disease.  In  the  diagnosis  the  color  of  the  stools 
may  be  suggestive,  as  hookworm  patients  pass  reddish-brown 
stools.  The  following  simple  test  may  be  made:  Several  ounces 
of  tlie  stool  are  wrapped  in  white  paper  and  allowed  to  stand  for 
a  few  hours.  In  severe  and  in  some  moderately  light  cases  a 
distinct  red<li3h-brpwn  stain  will  be  found  on  the  paper.  It  is 
rare  that  the  adult  worms  are  seen  in  the  discharges  except  during 
treatment,  hut  the  stools  of  hookworm  cases  contain  the  character- 
istic eggs  of  the  parasite,  and  by  finding  these  e^s  under  the 
microscope  a  positive  diagnosis  can  easily  be  made. 

Ttaatm«nt.—(i  round  itch  in  the  papular  or  vesicular  stage  may 
l>e  treated  with  5-per-cent.  salicylic  acid  suspended  in  collodion. 
This  usually  limits  the  attack  to  one  or  two  days.  During  the 
pustular  stage  the  wound  should  be  cleansed  and  cauterized  with 
silver  nitrate,  and  then  a  dr^-  dressing  of  zinc  oxide  ointment  applied 
twice  daily.  To  aUay  itching  and  pre^■ent  secondary'  infection  a  com- 
bination 5-per-cent.  zinc  oxide  and  salicylic  acid  ointment  applied 
locally,  twice  daily,  is  recommended.  It  is  important  to  ke^  the 
affectwl  f(Mit  bandaged  or  covered  to  prevent  scratching  or  rubbing. 
To  expel  the  worms  after  a  preparatory'  treatment  with  purgatives, 
thj-mol  gi^■es  the  best  results.  It  is  more  effective  wh«i  mixed  with 
an  equal  quantity  of  sodium  bicarbonate;  its  value  i$  eohanced  and 
the  unpleasant  stomach  svinptiHOs  relie\-ed.  Magnesium  sulfrfiate 
is  first  given,  to  reniox'e  the  mucus  and  feces  surrounding  the  boofc- 
wonns.  The  night  before  the  initiaton>-  treatment.  13  Gm.  (i 
ounce)  of  magnesium  sulphate  is  to  be  taken  in  no  or  three  doses 
at  interxals  of  one  hour;  the  next  moming  two  doses  ot  th\-mol, 
ill  I'a^k^ules.  two  hours  apart:  two  hours  later,  lo  Om.  t.|  ounce) 
of  mainiesimu  sulphate.  N'ex-er  give  castor  oil.  tXb  of  all  kinds. 
fats  aiHt  ali.vhol  favor  the  absorption  of  the  th>'mol.  with  toxic 
eff«.-t.  The  dose  of  thj-mtj  should  be  adapted  to  the  age  of  the 
patient,  as  follows;  I'ndar  &w  yw^  0.5  Urn.  i7i  grains':  fiv^  to 
ten  J rars,  1  tlm.  . I'y  grainsl :  ten  to  fifteen  \-ears,  -  Gm.  :5l'  graiiLS^ ; 
fifteeii  to  twenty  \-ears.  3  Gm.  4-5  grains  :  twenty  to  sixty  jtars, 
4  Gm.  tV  grains  :  ov^r  sixty  years,  3  Gm.  4o  gmins  .  Tin*  pHcient 
shv'ukl  lie  on  his  right  side,  which  assists  the  thiTuol  in  entering 
the  duoitetiunj.  No  fixxl  t.»r  liquid  b  aUoweii  ur.til  afier  the  tasc 
ik*je  irf  aia*xesiiim  sulphate  has  wt.«ied  otF  triop-ii^hiii-.  The 
ireatmvtit  shouitf  be  repeateil  i*noe  a  week  until  niii.n,'s*.vp*c  exunt- 
nati^Hi  shi'ws  chat  the  o\"a  are  absent  [*rt,>m  the  fe^-es.  Another 
w»\-  to  I'hevk  up  the  results  of  the  treatmetc  b  ;o  ir-scruct  che 
{Mtiefit  tL'  wash  hi?  stiiols  ice  thnw  daj"?  tb.rvu^.  ^  cois^ievtxfa, 
keeping  the  •.[•.itii  i,i'ustandy  mo£>t.  The  rVv^  r::j:;er  w-.t^es 
through.  j"»!  the  wuniis  ire  round  in  the  i.hetstv!'  t:-  l"^.;  urwit- 
OK&t  e  ti'  be  vvtitiiv^ec  a^  long  as  the  woniij  drr;  r.^ivii. 

:^faoulti  th.'-Ei'.'i  -aii  :l'  e^etc  a  tximpfcce  ^--.i;.  .r  <;-.:i:I.-  :he  patiens 
wci.HEsi>"  objec:  -o  i:  oc  at-couzc  oi  :he  Viirr:  -^  -^rsa::!.)!  taac 
acteiKbicsaiaxuii^tniUon.  oilof  chenopuiium  .Vsieriuaii  '*cniisvMi 
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^ETne  prpsrrilwl.  It  k  liiglily  recinnineiKJed  by  Oriemal  physi- 
Hfetis  wlio  liiive  liail  fxtoiukii  fXjKTiencf  with  it.  After  thi-  patk'iit 
has  fasttHl  for  v\^^i  hours,  Itl)  Gm.  ( I  otin(«)  rtf  magiifsiiim  sulphate 
is  to  be  given.  Twu  hours  Iiitt-r  1  CV.  (l'>  iniiiinis)  of  oil  of  chiiiu- 
I^ium  is  adminiatiTpd  cm  suftar,  and  repeatwl  every  two  hours  for 
three  dows.  The  hist  dose  is  to  Ik-  eomhirRil  with  30  Co.  ll  oimec) 
of  castor  oil  and  :i  Cc,  (4.i  minims]  of  chloroform.  The  treatment 
is  to  \vi  repcjited  ii)  intervals  of  one  week  until  no  inorf  ovh  are  found 
in  the  feces,     SmnlltT  dusc5  are  atjvneated  for  children. 

The  lUiodeiiul  tulM-  U  use<l  fitr  introduouig  the  vermifuge  directly 
into  the  intestine  (see  Chapter  1111,  Instead  of  S4  per  cent,  of 
ciires,  a."*  in  the  ease  of  a  first  month  treatment,  Kantor'  reixirts 
that  fully  80  per  ecnt.  are  cured  by  the  first  tube  treatment.  Only 
one  repetition  is  necessary  for  full  relief  in  the  great  majority  of 
cases.  Three  cubic  centimeters  (45  minims)  of  the  oil  of  chcnc^* 
podium  are  injected  with  a  glass  s\Tinge.  Ten  mimite.s  later.  1(X) 
{'c.  (3  ounc^vs)  of  a  saturate<l  solution  of  magnesium  sulphate  is 
introduced  throu>!h  the  tube  into  the  intestine  by  fjravity.  The 
flush  removes  the  drug  quickly  from  the  small  intestine  and  prevents 
undue  toxic  effects.  The  patients  have  a  copious  watery  movement 
of  tlie  bowel  in  a  half-hour  which  eoniains  the  oil  and  worms. 

Oil  of  eucaljTJtus  is  preferred  bj-  some  authors.  It  can  be  cuin- 
biiicd  with  castor  oil  and  chloroform. 

Gm.  atCo. 

Q— OIm  eucnlyi^ti 310  mxlv 

Chloroformi 2|0  W-xk 

Oleiricim 3010  8) 

Misoe. 

Kg. — ^To  be  taken  on  srvinK  in  the  roominit,  cwiry  other  day  for  ten  day*. 

One  course  of  treatment  frequently  pmves  efTectuuI.  Should  ova 
be  fmmd  in  the  fcn-cs.  another  ten  days'  treatment  will  Ik-  required. 

The  oleoresin  of  male  feni  is  cmpIn_^■«^  either  ii]  a  single  portion 
u(  8  (ini.  (3  ij)  or  ill  doses  of  4  Gm,  (5j)  each  on  sutTCssive  days. 
Caster  oil  or  calomel  is  fiwcn  three  hours  after  the  administration  of 
the  anthelmintic.     Fihnaron  may  also  hv  eiHplo.N'cd. 

jVfler  the  expulsion  of  the  worms  it  is  well  to  administer  iron 
to  hasten  the  ret'o\-ery  from  the  anemia.     Pilulie  ferri  carbonas 

Jaud)  0.3  Gm.  (■>  Kraiiis)  may  \x  administcrctl  three  tiines  a 

ly.  The  tincture  of  iron  ehlorid  may  lie  given  diluteil  in  water 
"m  doses  of  0.:i  to  ().(j  Cc.  (.I  to  10  muiims)  after  meals.  The  hypo- 
dermic admin i.<<tnit ion  of  tlie  sterilised  solution  of  citrate  of  iron, 
supplied  in  glass  ampoules,  is  often  found  a  valuable  ai<l  to  prompt 
pecoverj'  (see  page  .Wl). 

Wnrm-citrricrs  who  haw  no  sjiiiptouis  of  illness  should  be  treated 
prophylactically.  During  epidemics  and  as  a  prophylactic  mca.suro 
the  lalwrcTs  in  mines  shoulil  be  instrmicd  as  to  Ik>w  the  infection 
is  brought  about,  comi>ollc<l  to  practice  scrupulous  cleanliness,  and 
taugilit  to  disinfect  their  fectvt. 

*  John  L.  Kktiicir.  The  Cure  uf  Hwikwonii  lufecUoii,  Anisriatn  JMinial  o( 
M«4iai1  Soionee*.  .April,  1B30. 
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TRICHOCEPHALUS  DISPAR. 

Tliis  worm,  alsii  oiillwl  wliip  worm  (Fir.  i;(i>),  inhabits  the  cecum 
and  colon  of  niuti  and  may  peiietriitc  into  tlie  mucous  uicmbmiic. 


Fio,  l39.~Tiich(iVaplis)UB  diapnr.    ii.  innlc;  h.  tomaln.     (FVotu  Moalcr.} 


Pia.  IH. — Trinliocophnluii  dlfpiir.  A.  (nolo:  B,  posterior  oxltfinily  of  ftuualc; 
C,  ovuiiu  a,  hnidi  b,  Mplialla  «<tr«iiiity  uf  Ihi(I.v  hiiIi  Moptuiiius.  i.  Biumarli;  d.  out; 
r.  dIoucb:  /.  Hmiiaiit  mLOol;  g,  p*iue;  I.  bcll-shaix*!  ticnil?  ihpiitli.  with  ll[i  of  [icma:  m, 
cut  of  t«mal»;  n.  anui:o,  uttnw:  ji- VBidniO  cloft.  MaEiuBralion.  10.  (Ader  KtldieD. 
mviaUr  •od  /.Cirii,  froin  Y.'wuioT,) 

alistracting  blood  thcrefroiij.  The  ova  tire  lemoii-shnpwl  (Pig. 
140.  P)-  As  a  rule  tlic  worm  causes  few  sul>j<-ctive  s>inptonia; 
occasionally,  howc%-cr.  it  n'lvvs  rise  to  seven;  enteritis,  aiu-uiia, 
fever,  or  meningeal  manifestations.     The  prevalence  of  wbip^worm 


inft'Otioii  ill  a  locality  'n,  to  &  certain  cxtviit  at  least,  ati  iiiik-x  of 
the  intelligence  and  cleanliness  of  itt  citizens.  The  parasites  are 
difficult  t«  destroy,  on  uccouiit  of  the  fHct  that  they  thrust  their 
attenuated  head  ends  throuKh  folds  of  the  mncnsa.  and  so  have  a 
very  gtHKJ  liold  on  the  bowel,  In  uildiliim  to  the  discovery  nf 
these  worms  in  their  usual  habitat,  they  have  been  found  by  various 
authors  in  the  ileum,  the  vermifonn  itppeiidix,  and  the  peritoneal 
cavity. 

Treatment. — Tapeworm  remetlies  have  l>een  used  successfully.  It 
Uiuy  become  nccessiiry  to  use  enemata  containing  petroleum— 4  to 
15  Cc.  (3  j'i")  to  a  liter  (quart)  of  water,  frequently  repeated. 


no.  141.— FodibId  of  Antiuill'iU  In- 
(MtluUl.  wlih  VKK*  kiul  mubryo.  (After 
PWTondUi,  (rom  Zicclv.) 


Fin.  M3.— 'AmpiiUulninlratiniiUa. 
(Altar  Uraun.  liont  Ziculoi.) 


ANOUILLULA  IKTESTINAUS  rSTRONOTLOIDES  STERCORALW). 

Auguilluhe  (wonns  1  to  2  millimeter.*  in  length     Figs.  141  and 
142)  are  found  in  the  tropics  anil  semitropiral  countries,  fivqur 
fn  association  with  .\nkylostoma  duodcnale.    It  seems  to 
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been  conclusively  shown  that  "Anguillula  intestinalis"  and 
"  Strongyloides  stercoralb"  are  synonyms  for  the  same  parasite. 
The  cephalic  extremity  is  rounded,  and  pierced  by  the  mouth,  about 
which  there  are  three  or  four  papillee.  Next  to  the  mouth  there  is  a 
vestibule;  then  comes  the  esophagus,  which  contains  three  homy 
teeth.  Beyond  the  esophagus  the  intestine  extends  to  the  anus, 
which  is  situated  at  the  base  of  the  tail.  The  female  is  larger  than 
the  male  and  usually  more  numerous.  The  vulva  is  situated  on 
the  right  side  of  the  body,  a  little  below  the  middle,  and  leads  into 
a  double  uterus,  each  horn  of  which  ends  in  an  ovary.  The  male 
parasite  presents  two  cone-shaped  and  curved  spicules  at  the 
base  of  the  tail,  which  serve  as  the  copulatory  organ.  The  eggs 
are  small,  elliptical,  and  are  usually  segmented  when  laid.  There 
are  some  anatomic  differences  between  the  free-living  generation, 
the  parasitic  form,  and  the  larvee. 

Symptoms. — 'The  worms  may  be  present  without  symptoms,  or 
they  may  give  rise  to  serious  conditions,  in  particular  to  diarrhea, 
which  is  known  under  the  name  of  anguilluliasls. 

Treatment — 'The  anthelmintics  mentioned  under  "Trichoceph- 
alus"  are  also  employed  here.  Recently  glycerin  has  been  recom- 
mended: 25  Gm.  (Svj)  of  pure  neutral  glycerin  by  mouth,  and 
immediately  afterward  another  25  Gm-  in  keratin  capsules  to 
retard  absorption;  again,  two  hours  later,  30  Gm.  (Sj)  per  rectum. 
This  treatment  is  to  be  given  twice  weekly,  Olive  oil  in  large 
doses  is  also  said  to  be  effectual. 

TBEU&TODES. 

TrematodcH  (fluke  worms),  found  quite  often  in  the  lower  animals, 
are  com])arativcIy  rare  in  man.  They  are  leaf-  or  tongue-shaped, 
with  an  apparatus  for  sucking.  A  few  iao!ate<l  cases  have  been 
reiH>rte<l  in  the  United  States,  but  the  subjects  were  foreigners. 
Treniati  ides  are  mostly  confined  to  Japan,  China,  Egjpt,  Arabia,  and 
In<lia.  The  worms  are  hermaphrodite.  There  are  several  varieties: 
Distoma  hcpatieum  (Fig.  ]4;i),  Uistoma  lanceolatuin  (Fig.  144), 
Distoma  felinum,  Pistoma  crassum,  Distoma  hematobiuni  (Bilhar- 
zia,  Fig,  14(1),  Distoma  heterophyes,  Distoma  eonjunctum,  Distoma 
sinense,  and  some  others. 

Stiles  has  found  the  Distoma  heraatobium  (Bilharzia)  but  twice 
in  the  United  States,  both  times  in  foreigners.  On  the  Isthmus  of 
Panama,  according  to  statistical  records  obtained  from  the  Chief 
Sanitary  Office,  Distoma  hematobium  has  been  re[x>rted  104  times. 
These  statistics  were  obtained  from  approximately  liO,00()  stool 
examinations.  The  worms  differ  from  most  tremntodes  by  being 
two-sexcd  itistead  of  hermaphriMlite.  Thej-  have  a  white  appear- 
ance, are  pointed  at  each  end,  and  I  centimeter  ( 5  inth)  long.  They 
are  all  provided  with  suckers.    When  young  the  parasites  live 
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Apart;  but  after  matiiniii;  the  female  enters  the  fcviieraphnric 
gruovc  tr  (.-anal  «>f  thv  iimie  (Fiif.  1451,  and  frvqiivntly  rciiinhis 
conipletely  hiilden  there,  though  in  soine  case-i  it  protrude*,  on 
B(.-c-<iunt  (if  its  Krralfr  k-iiiflh,  at  thtr  posterior  cxtrtMiiity. 

rrtnii  observations  made  by  Hr»yti)n'  it  api»ears  that  the  portal 
vein  i»  the  jirinnpiil  liabitat  of  tlie  arliilt  parasite,  tint  the  young 


Fio.   144. — DistoniB   lanccululuni. 
(v.  Jahiirh.f 


A— 


PlO.  1*8. — IJialijiii!!  liPiiJiiinim.  witli 
DMle  udH  fcnislo  Kriulal  nptiorklun. 
(Ftoni  Zloidcr.  :iUn  l.nitrk»ri,) 


i'la.  143,— DiiUimn  hnnutobliun  (Bfl- 


worniH  are  found  nlsr)  in  the  liver,  in  the  intestinal  vciii!(,  in  the 
bladder  walls,  and  in  the  pelvic  blomlvessels  of  both  sexes.  In  the 
lungs  the  blocking  of  bluudvesscU  with  ihe  ova  and  surrounding 


■  BilbaniMiii  in  tlio  \>w  Worlil.  Joiinul  <>(  iha  Arocrican  MtdlraJ 
AprB  30.   1910.  p.   t4S7. 
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infiltrations  gives  rise  to  deposits,  which  may  be  mistaken  for  tuber- 
culous deposits,  (^irrhosis  of  the  liver  and  biliary  calculi  may  be 
caused  by  the  presence  of  the  parasite.  Cystitis  and  urethritis 
are  common  complications,  and  often  the  parasite  is  the  starting- 
point  of  stone.  Jn  the  severer  cases  there  may  exist,  with  extension, 
the  entire  symptom-complex  of  "sui^cal  kidney"  or  "surgical 
bladder."  When  the  intestinal  tract  is  involved,  the  symptoms 
resemble  those  of  tropical  dj'sentery. 

Tieatment. — From  the  above  it  would  seem  that  the  anthelmintics 
possess  little  value  in  the  treatment  of  this  disease.  The  treatment 
should  be  of  a  general  character,  to  mitigate  the  sjinptoms,  with 
special  attention  to  the  complications,  for  in  many  cases  the  disease 
is  self-limited,  Arsphenamine  has  been  found  to  be  absolutely 
useless  and  should  not  be  employed. 

Emetin  intravenously,  at  intervals  of  two  or  three  daj-s,  com- 
mencing with  0.02  Gm.  (J  grain)  and  increasing  rapidly  to  0.06 
Gm,  (1  grain),  has  produced  striking  results.  Ten  to  fifteen  injec- 
tions usually  answer  the  purpose.  This  treatment  is  applicable  to 
cases  without  infectious  complications  (see  page  723). 

The  intravenous  injection  of  antimony  and  sodium  tartrate  is 
now  assumed  to  be  a  specific  for  bilharziasis.  This  drug  also  destroys 
the  worms  in  the  portal  circulation.  Both  the  subjective  and  the 
objective  symptoms  are  immediately  improved.  Since  the  remedy- 
is  a  powerful  toxic  drug,  it  must  be  used  with  great  caution.  During 
the  first  two  weeks  of  treatment  0.0.3  Gm.  (J  grain)  is  given  intra- 
venously' every  other  day,  and  the  dose  is  gradually  increased  until 
0.12  Gm.  (2  grains)  is  given  at  one  injection.  This  amount  can  then 
be  continue*!  every  three  to  five  days  until  a  maximum  of  2  Gm. 
(30  grains)  has  been  taken  for  the  course. 

Colloidal  antimony  sulphide  intravenously  is  less  toxic,  and  is  said 
by  some  authors  to  be  equally  efficient  in  ridding  the  body  of  the 
infecting  parasites.  Rogers  employed  both  the  sodium-antimony 
tartrate  and  colloidal  antimony  sulphide,  but  found  the  latter  to  be 
entirelj'  without  evident  benefit, 

TRICHIHA  SPIRALIS. 

Trichina  spiralis  belongs  to  the  nematodes.  The  females  are  about 
twice  the  siiie  of  the  males,  which  are  3  to  4  millimeters  (about 
i  inch)  long  {Fig,  14fi).  The  parasite  is  usually  taken  into  the 
stomach  with  uncooked  pork,  sausage,  ham,  or  bacon.  The 
envelope  holding  the  embrj'O  opens  within  three  or  four  hours, 
liberating  its  contents.  Fructification  of  the  young  parasites  takes 
place  in  thirty  to  forty  hours.  The  development  of  the  trichins 
in  the  intestine  and  the  production  of  a  new  generation  take  place 
within  one  or  two  weeks.  The  young  parasites  are  able  to  migrate 
into  the  muscles  of  the  host  and  further  develop  (Fig.  147).    The 


THICaiNA  SPIRALIS 


su 


■ppearantr  of  the  s>inptoms  ciirrcaTxnwis  to  tlte  tinw  consnined 
in  (lie  devclupmnil  of  Uie  tpiehiiw  aiiJ  llirir  pt-m-trutiim  intr*  the 
musck-^    This  disease  is  CHtlcd  Iriirhiiiosi!!. 

Tlie  symiitimis  are:  loss  of  upprtite,  malaise,  headache,  fever, 
naiiM-u  or  vuitiiiinn.  iliHrrhoa,  leii<leriicss  of  the  epiRftstrium.  rmmps 
in  ihe  abtlumcii  «ii<i  liiiihs,  prwit  |)ro*tjatioii,  .welling  and  sioreni-s.'* 
of  the  mu«'lc3  and  indisposition  to  move  tlifin,  increased  rajiidity 
of  respimtion,  swelling  of  the  eyelids  and  feet  and  sometimes  of  the 
knees,  elbows,  and  ankles. 


Via.  H4.-Trioynn!  »[]ln>liii. 
X.  temate:  V,  male.  ■■.  mnn;  h. 
■uuiilh:  ft  body  cells:  r.  ombrj-n 
Mmpnl  trom  v^ilvn;  ■.  iiilpuliiin: 
V,  ortiy:  p.  cot'iil.ilivc  iuiinlln':  I, 
MMirlp*:  u,  utorui;  f.  wniliml  ivit- 
Me*.  Mauiii  final  111  II.  SO.  £.  piu- 
%ryn  STCBil];  enlarReil      iCiuiivl.) 


niiitir;lM  of  IDBQ  <MiUrK«il).      (Ittatnheim.) 


The  number  of  i-osinopliiiie  leukocytes  in  normal  blood  is  J  to  ^ 
per  c-enl.  of  the  total  leukoo-tic  count,  whereas  in  trJcliiiiuNis  tliU 
proportion  nay  leiich  40  to  .50  per  cent,  after  the  fourteenth  day^ 
K')«inopliilia  must  he  taken  in  connection  with  other  iri<lratti<»n»J 
.•iiiice  it  is  |>re-M'iit  in  ft  variety  of  inte^ttinal  paraiutic  affections,  im 
eczema  and  other  cutaneous  afTection.s,  in  brunehinl  asthniatie  COU 
ditions,  and  in  typhoid  fever.  | 

The  trichina-  can  rarely  he  found  in  the  feces  or  blood  of  tlie 
|)ulicnL.  The  best  test  i.s  made  by  examination  of  the  niusilc. 
There  ia  an  instrument  luadc  cspccJaJly  for  the  puriJouc  of  pcmo\ing 
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fragment3  of  muscle  tissue  for  examination.  The  trichinae  in 
the  muscles  become  encapsulated  and  may  undergo  calcareous 
degeneration,  followed  by  fatty  degeneration,  when  recovery  takes 
place.    The  disease  is  often  fatal. 

Treatment.— In  the  treatment  it  is  advisable  to  thoroughly 
evacuate  the  bowels  to  remove  the  parasites  which  are  still  there, 
A  dose  of  calomel,  0.3  Gm.  (5  grains),  should  be  given,  followed  in 
four  hours  by  15  Gm.  (Jss)  of  magnesium  sulphate.  This  can  be 
repeated  daily  for  four  or  five  days  to  eliminate  all  the  embryos. 
Thymol,  0,1  Gm.  (2  grains),  can  be  given  as  an  anthelmintic  and 
antiseptic  four  times  during  the  twenty-four  hours.  Male  fern 
or  santonin  may  be  administered  if  pieferred.  Glycerin  has  been 
prescribed  to  kill  the  worms  by  its  hygroscopic  properties;  it  may 
be  taken  in  tablespoonful  doses  three  times  daily,  well  diluted, 
Lai^  doses  of  quinin  have  been  recommended,  I'icric  acid  has 
also  been  used. 

A  study  of  trichinosis  in  which  beneficial  results  were  attained  in 
man  hy  the  use  of  serum  from  patients  recovered  from  the  disease 
has  been  published.  In  two  patients  in  thi'  active  stages  of  trich- 
inosis the  a<iminiHtration  of  the  serum  showeii  remarkable  curative 
power.  Serum  from  experimental  animals,  however,  convalescent 
from  trichinosis,  when  injected  into  other  animals  or  fed  to  them 
with  trichinous  meat,  does  not  inhibit  the  customarj'  development 
of  trichina?,  but  such  serum  is  of  decided  value  in  mmbating  the 
,toxic  features  of  trichinosis. 

MYIASIS  INTESTDTAUS. 

The  larva?  of  many  different  species  of  flics  may  li\-e  and  possibly 
multiply  in  the  intestinal  canal,  causing  at  times  grave  lesions, 
ulcerations,  perforation,  and  thickening  of  the  wall  of  the  intestine, 
with  resulting  stenosis.  The  treatment  should  aim  at  the  early 
destruction  and  expulsion  of  the  parasites. 


CHAPTKR  I.III. 

DISEASES  OF  TIUC  UI-XTIM. 

IlKMouHitiniJs;  Ti:M<m.<  i>k  the  Hecti:m;  STRKTrRKft  DC  TllR 
IlKtTlJLl;  I'riKTITIH;  l'l.lK.K«  OK  THK  Kk^THM;  ThOLXI'sK  Of 
THE   ItKLTlTU:   Pr<MT»)S1*A8M:   PaRESIS;  CoCCTOODYSlA. 

HEMORRHOIDS. 

Hemoiikiioids,  or  piles,  urc  cither  tlitTiuv  or  circunuoribed  dila- 
tations iif  tile  lit'HKirr!i(iiiial  veiii!*.  The  tuim>rs  or  swellings  are 
situated  subciitaneuiisly  in  the  eMertml  anal  s|jliiticttrr  and  ^iib- 
nuii'DMsly  ill  ilic  lowest  ])ortii>ii  "f  the  rwtnm.  'Hicrf  is  often 
indiuiiiiiutor.v  infiltration  and  e«mnective-t issue  prtilifcniliiiii.  Ao- 
<'i>rdin^  to  the  vein.'>  alTerted,  a  di.^tinetion  is  made  Ix-tween  external 
and  iiiti-rniil  heiimrrlioids, 

External  hcmi>rrboi<]s  are  situated  at  the  anal  margin  ami  quite 
outside  the  reetum.  while  internal  hemorrhoids  are  silmited  enlin-ly 
inside  the  rertum  and  nrijiinate  fnim  the  bowel  pmiicr.  The 
di.stinetioii  l>etwwn  an  external  ami  an  internal  heinoprlioid  Is  not 
vx|>laii)t>l  by  the  simple  fact  that  one  is  l>elo\v  and  the  other  alxne 
the  eMenial  sphim-ter.  A  ditrerent  st-t  of  hlooilvesjwls  is  inipliraled 
in  each  case.  An  external  hcmorrhoiil  is  a  varicosity  (tf  an  external 
heinorrlioidnl  vein,  and  is  therefore  an  affection  of  tlie  jteiieral  venous 
eireutution.  An  internal  hemorrhoid  is  a  varicosity  nf  the  middle 
or  the  internal  hemorrhoidal  \'ein,  lK)tli  of  wliieh  are  part.s  of  the 
visceral  venous  sjsteni.  A  glani-e  at  the  venous  anatomy  of  the 
reetiim  and  the  anus  will  show  the  nrran^irement  of  these  two  set« 
of  veins,  anit  will  also  explain  how,  frttm  the  free  anastomosis  which 
exists  lietweeu  thein,  it  is  improhahle  lluil  one  slimilil  he  aifectetl 
without  i!iflueneing  rlie  other  to  a  greater  or  less  extent. 

Hemorrhoids  develop  when  the  How  of  IiIikmI  from  the  hemor- 
rhoidal veins  townril  the  vena  cava  and  the  portal  vein  is  obstructed. 
The  enusi*  of  the  interference  may  lie  situated  in  the  rectum  or  in 
some  other  pari  of  the  Inrge  intestine.  Here,  no  doubt,  chronic 
con^tipatiiiti  and  tlie  excessive  use  of  |nirgatives  play  an  imjMirtant 
part.  Sedentary  halijls,  so  often  supposed  to  Ix-  the  cause,  probably 
act  inortr  inditectly  than  (hreetly— by  indueinn  constipation.  The 
upright  position  of  man  ami  the  absence  of  valves  in  the  superior 
nieseiilerie  vein  are  predisposing  causes  of  a  mechanical  eliaraeter. 
Furthennore.  attention  should  l>e  given  to  strictures,  tumots  and 
forei({ii  lH>clie>  iii  thi'  rectum.    Hemorrhoids  ■!»>  make  tliei' 


622  ^^^SBASBS  OF  THE  RBCTVM 

ancv  in  (.-uses  at  chmiiic-  culitiii  and  uf  maliKiiaiit  tumors  of  tlie  \»r^. 
intpatinc,  especiMlI>'  of  tlw  .li^noid  iicxiire.  'E'Ik-  etiology'  includes 
also  iitfitHTtiuns  uf  ni'igliboriiig  organs— Maildcr,  prostate,  titcniR; 
pregnancy,  if  it  interferes  with  the  inf  How  uf  vcnim,*  IiIckxI  (>y 
pressure,  may  W  it  (■iui.'uiti\'c  faclur.  It  hus  not  been  coiichiaivcly 
provccJ  wiictlipr  distiirbuiicc-s  in  the  circulation  in  ronnrctlon  with 
heart  diite-ase  may  lead  tliivctly  to  t\w  foniiutiun  of  hemorrhoids. 

Hrnn)rrhoids  may  occur  in  young  ptrsoiis,  but  the  ftuljjects  arc, 
as  a  rule,  persons  of  more  mature  years.  The  inal^  sex  is  decidedly 
predisposed. 

Anatomically,  hemorrhoids  show  themwlvea  either  as  it  diiru.-ted 
tumor  surruuniliit^  the  niius  beneath  the  skin  and  the  mucuuft 
Rionhraiic,  or  as  <rircumscril>i-»l  tumors,  single  or  multi]>le,  of  \'»ry^ 
ing  sisii-. 

Symptoms. — Ileinorrlioids  usually  give  rise  to  local  s>'mptoms. 
in  some  cases,  however,  large  tumors  exi-it  without  induHiig  any 
subjective  discomforts.  The  local  mtuiifcstutions  include  a  fe<^in(t 
of  pressure,  weight  in  the  rectum,  itching,  tenesmus,  burning  mid 
painful  sensations  in  the  anus.  Tlie.se  syinpfiiuis  are  most  strik- 
ingly in  evidence  when  the  tmuors  Iwwtme  irritated  by  inflnmmu- 
tion.  Hemorrlmges  are  of  frecjuent  occurrence,  and  may  l»e  the 
first  symptom  to  si-rni  the  patient  to  the  doctor.  The  sjiiiptoras 
are  usuallii'  less  after  an  c\acuation  of  the  bowels;  hemorrhage 
also  has  a  temporarily  relieving  effect — evidently  becausi'  of  the 
abstraction  of  bliMKl  from  th<f  hjpereiiiic  and  intlam*!d  tissues. 
The  bemorrhngt^'s  are  not  reallj'  Ix-ncfieial,  however,  as  was  formerly 
supposcil,  and  as  is  held  even  tiKlaj",  esix-cially  by  the  laity.  The 
s,\inptoins  mentioned  above,  partlnilarly  the  pains,  may  ocensioimlly 
become  ao  excruciating  that  the  patients  contemplate  suicide.  The 
complications  of  hemorrhnids  are:  catarrhal  conditions  of  the  rectum 
with  cxcessivx-  setTetion  of  mucus.  iiiMuniniations,  excoriations  and 
fissures  of  the  hemorrhoidal  ihkIcs.  These  nmy  give  rise  to  infections 
and  induci'  absir;t»es.  fistula-,  and  phlegmonous  proees,ses,  'llie 
incarceration  of  proIapsf<I  hemorrhoids  is  very  painful.  When  it  is 
impixssible  to  reduce  large-sized  prolapsc-<l  nodules,  they  may  become 
greatly  swollen  and  then  cause  the  most  violent  pains  (stmiigu- 
lation).  Grave  anemia  may  develop  in  consequence  of  chronic 
hemorrhages, 

(leneral  symptoms  causcfl  by  licniorrhoids  include  a  feeling  of 
pressure  am)  fulness  in  the  Hhdi)nicni  sacral  and  dorsal  pains,  and 
nervous  phenomena  such  as  pressure  in  the  head,  heudache,  vertigo, 
and  nausea.  These  symptoms  depend  upmi  dilTerentTs  in  the 
relative  blood -pressure  in  the  territories  drained  by  the  vena  cava 
and  the  pnrlal  vein,  chronic  constipation,  toxemia,  and  neurasthenia. 

Treilment.— In  the  treatment  of  heinorrhoifis  the  eti()li.g.v  must 
he  taken  into  consideration;  in  fact  we  should  always  emlcavor  to 
remove  tlie  cause.     Particular  attention  must  Ik-  given  to  the  relief 
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tni"  clir«iiic  con?«tipatii}ii  wliicti  is  the  most  frcqiwiit  cBUse  of 
heinoTTlioiilH  (see  ('hapter  XXXVII  \m  (.'hrotik'  Con.-*li|>»tiiin). 
With  rt^pw-t  to  diet.  «  distinction  is  to  be  nutdc  in  the  tn-atiiiciit 
between  hemorrhoiHs  with  ami  those  nilhnut  hcnKirrtiiii^e.  A 
fuPrfu!  rcgulatiun  of  the  did  is  oWigatory  tn  casi-s  wlii<li  iirr  chiir- 
artcri/c'd  by  severe  eoiitinumis  or  periodinU  luminrliaires;  alcohnlie 
beveru^»,  slmrp  spif^ji  and  highly  »t-jisunetl  ftuHi  ur  drink  nn^  to 
be  avoided,  anri  the  patients  must  abstain  fmm  pmlont^'d  walking, 
eltmliinK,  hurseliack  riditi^;.  gi>lf,  spi>ri:<,  wboeliiiK.  »'■<!  all  fnti^iiiiiK 
uri-n  put  inns.  WIktii  the  hemurrhages  are  in^iKniiieant  or  absi-nt. 
a  diet  similar  tt>  that  advised  in  rhroiiic  ronsiijmtion  i.^  to  be  main- 
tained [see  Chapter  \"II  on  Diet).  An  invigurating  purgati^'e  diet, 
not  too  abundant  in  refuse  material,  %»  appropriate  in  xuch  i-ttses. 

Miiirr/il  iiHitrr  itrinkiruj  mm  often  produce  gou«l  effects.  The 
sudimn  chlorid  waters  are  more  suitaliie  for  lean  persons,  while  the 
»o)liiiin  sulpliale  and  the  magnesium  sulphate  waters  are  more 
pttrticularly  mlaptetl  to  adipose  patientri  with  a  certain  plethoric 
habit.  The  good  effe<-t  frequently  seen  after  taking  th«-»e  waters 
is  explained  h,v  their  purgative  action.  The  other  favorable  fuctors 
at  a  health  resort,  such  as  bodily  and  menial  re--it.  prii[>er  diet, 
frequent  baths,  and  siiorts,  must  get  some  credit  for  the  biTiefit. 
I "nfortunatelj-  the  good  results  of  the  cure  are  often  transiturj-, 
disappeuritiK  when  tlie  patients  return  to  their  homes.  In  a  good 
many  cases,  however,  an  annually  rei>eiiteii  einirse  of  treatment  with 
»uch  waters  is  capable  of  elTccting  a  permanent  cure  (see  page  252). 

In  every  ease  of  hemorrhoids  the  palient.s  are  to  l)e  instni<rted 
to  pay  scrupulous  attention  to  the  cleansing  of  the  aims,  [n  the 
ease  of  many  patients  with  hemorrlitHils  and  a  sensitive  anus,  it  is 
not  sullicient  that  the  anus  l>e  elnmeil  after  defecation  with  toilet 
puper  alone;  it  should  l>e  washwl  with  warm  water  heUI  in  a  piew^ 
of  absorbent  cotton,  carefnlty  drieil,  tlien  bathetl  in  an  anti.-ieptie 
fiuid  (cold  :{>p(T-i-eut.  boric  sohition)  or  an  astringent  solution  (one 
teaspoonful  of  tannic  acid  let  one  pint  of  water),  .\fter  tliis  treat- 
ment the  anus  iimi  the  inunediate  vicinity,  i-^peeially  the  tumors, 
should  be  coated  with  u  thin  layer  of  })etro)atnm. 

The  treatment  of  lirnuirrhayr  is  of  the  grealrat  imi>ortniUT. 
Severe  acute  hemorrhage  n-ciuires  tamponing  <»f  the  rectum.  In 
this  work  the  procti>scope  (Fig.  lil)  is  a  valuable  aid.  When  the 
hemorrhagi-s  are  profuse,  hot  irrigations  of  water  (iio"  to  IIS"  F.l 
act  effectively.  If  necessary,  1-  to  2-])er-cent.  tanine  acid  may  be 
oddetl.  (JoinI  ^tyjitic  i-ITwts  are  also  attributed  to  a  ll)-per-ceiit, 
solution  of  gelatin  in  water.  A  similar  effect  u*  iirtxhieed  by  the 
applicutioTi  of  wads  of  (<otton  saturated  in  epineplirin  solution 
n:l(Mll)l:  the  epiriephrio  contracts  the  blootjvessels  markeilly. 
When  the  seat  of  ihe  hemorrhage  is  high  up,  suppositories eimtaining 
astringents  may  l>e  intro<htced  as  far  as  jiossible.  lioas  recoiiuaeiids 
a  ll)*per-eeiit.  solution  of  chemically  pure  chloriil  of  line;  2(1  Cq, 
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(3v)  is  injected  into  the  rectum  by  means  of  a  small  sj-ringe  twice 
daily.     I  have  used  ten  drops  of  the  fluidextractirai  thuja  in  a  tea- 
spoonful  of  water  to  be  injected  beyond  the  sphincter,  mominft  and 
night,  by  means  of  a  small  glass  s\-rin^. 
with  benefit. 

Should  the  hemorrhage  not  be  arrested 
by  means  of  these  drugs,  anesthesia  should 
be  induced  and  the  bleeding  points  found 
and  ligated  or  cauterized.  Quinin  and  urea 
hydroehlorid  in  l-per-cent.  solution  is  a  ver> 
effident  local  anesthetic  and  has  been  suc- 
cessfully employed  in  a  great  \-ajiety  of 
operations  upon  the  rectum.  It  b  marketed 
in  hermetically  sealed  glass  ampoules. 

For  chronic  slow  hemorrhage,  which  may 
in  time  lead  to  gr&re  anemia,  the  adminia- 
tration  of  hamamelis  b>"  mouth  may  be  rec- 
ommended.    Of   the   fluidcxtractum  ham- 
amelis \"ir¥inianie,  one  teaspoonful  is  given 
three  time^iaday.and  this  medication  is  con- 
tinued for  months;  it  is  harmless  and  causes 
no    discomfort.       Ei^tin     and    bydrastis 
canadensis  are  much  less  efficacious  (see  page  5I4i.     An  ointment 
of  the  following  composition  may  be  appbed  directh'  lo  the  hemor- 
rhoidal tumors: 


Fic.  Ms. — Pyramiifail 
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>i«  — Apply 

The  pain5.  which  frequently  tause  gr^at  aiini'yance  when  the 
bemorrhtiids  are  inflameil  and  bleetling,  are  be:^i  treated  with  rest 
in  bed  and  i^tJd  applies ii<^>ns.  Zweig  ha?  v>>ii>truoteii  a  special 
ice-bag  of  pynuuidal  form  -Fig.  1*S'  which,  when  lilleii  with  ice, 
b  to  be  placed  between  the  luteal  eminen^-es  and  brought  in 
diieCT  contact  with  the  [>ainful  parts;  it  is  retainevl  iii  jH»sition  by  a 
T-bottdan  kxi^elj-  fastened.  For  reUef  »>f  the  fair.s.  the  following 
may  be  apf  lieii  Kvall,'."  in  the  fi>rm  of  *w[>p4>sitt'rU-<  t^r  (►intuients: 
cocain.  emain.  mr>rphiii.  opium,  epiiiephriii.  exirait  i>f  belladonna, 
Mim^ThTD.  ar.esthe^iii,  i>rtbt'form- 


B- 

-A=«^ 

he^-.:ii 

iT  orthi>ii*iu 

V">tii 

bfvcn 

cia'f 

Miw*  *r 

:'" .  *;;;'o.t   cv>.  i 

R- 

-.tts 

tvii^i 

it  ^l^rh•. 

torn: 

.\ii:r 

Si  'rlT-.f 

h;iin.*-L 

FV'r-. 

Li"; 

Minir  t" 

:■   ■.;::< 

-J-C'-31 

■i  l' 

V-'.".       .V    ^'- 


B — C'hr>-Bnrulii;ii 0 

[odofnTini  ,      ,      ,      ,  .      .       0 

Exiracli  IwllaJoiuitt 0 
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SiK, — Uiie  stippotjlcir)'  tn-u  ur  three  tiincH  djtil}'. 


I^— ChryMmibiiu 0 

lodofiwini     ........      0 
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Mispc  cl  It.  unKiirniiim. 

Sir, — Foroxl«rnul  lu-inorrhiMiiK;  lo  >w  ii|>iilied  Kevuiil  tiinm  iluily. 
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Sig.— Infpodiii*  at  uni-e,  and  n-prut  in  Iwo  liount  U  n«««iH&ry, 
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I) — Coriuna'  hydrorliloridi        ....       0  01  gr.  ) 

Extrucli  opi)  ....       0  03  gr.  w 

Rxiiiicii  krameriie        OS  rt,  viuw 

Oli'i  ilii-oliromiit»    .     .  ...       1  0  If.  xv 

Mwt'e  i-t  ft.  iiujj(Kj».  no,  i. 

Sg.^ — Intrtwlucp  nl  nncr,  ant!  n-pont  in  Iwo  houre  if  ncWBdury. 

When  (TTfut  pain  is  cvjiericiiceil,  loi-ihes  muy  be  plated  at  some 
distance  from  xhv  »!uis.  I'lcerated  and  gaiiRrcnou^  nodules  are 
to  he  covered  witli  atiti-septie  jKiwdcrs.  (X'aisitmal'.v  it  will  be 
necessary  to  reduce  prolapsed  nodules  which  have  bec^ime  incarcer- 
ated and  t-ause  severe  pain.  This  is  In-st  acit>inplished  with  the 
jtatient  in  the  lateral  postiirc  and  iJie  jielvis  elevatdl,  by  pre-*Mire 
with  a  hihricjited  wad  n{  gnuxc  mid  by  gentle  force  with  the  lingers. 


fui.  148. — DuiiilF'tipll  jxasury. 

To  minimise  the  pain  of  this  pntwiliire.  first  apply  a  4-per-cciit. 
solution  of  a)cain,  or  leeches  to  rduce  the  ronjiestioii.  In  cases 
in  which  the  reduce)  nodules  iienLst  in  prolapsing,  a  well  oiled 
dumb-bell  iKTssary  (Fig.  14!l)  may  !«?  ininiducifl.  When  the 
)m>lH|>9cd  nodiik-s  are  KunKrcnous  they  ^limild  iioi  Ih;  repliu'ed 
hut  allnwe<l  to  become  necrotic  ami  fall  olT,  analgesic  anentn  heiiut, 
meanwhile  cinptoyed.     Esmarch's  rectal  truss  (Fig.  15'.»,  page  Silf 
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of  a  pea  are  to  be  seen,  wliich  gradually  become  progressively  paler, 
to  finally  disappear  altogether.  In  the  first  two  or  three  days  the 
patient  may  have  lancinating  pains,  which  can  be  relieved  by  the 
application  of  aluminum  acetate  solution  or  by  the  use  of  anod.\'nes. 
Absolute  rest  in  bed  for  three  or  four  days  is  necessary-.  The 
bowels  should  be  regulated  hy  mild  aperients.  It  is  not  necessarj- 
to  maintain  any  particular  diet.  Boas  found  that  the  treatment 
usually  covered  eight  to  fourteen  dajs.  I'lcerated  nodules  should 
be  slightly  cauterized  with  silver  nitrate  or  dusted  with  antiseptic 
powders.  This  treatment  is  indicated  above  alt  others  in  cases  in 
which  a  radical  operation  is  contra-indicated.  It  is  simple  and 
harmless. 

Midway  between  the  radical  and  the  bloodless  methods  stands 
the  injection  treatment  of  the  hemorrhoidal  tumors.  The  author's 
experience  with  injection  has  been  satisfaotorA-  in  a  large  number 
of  cases,  but  the  method  requires  a  much  longer  time  than  surgical 
operation.  Frequently  the  subsequent  removal,  under  local  anesthe- 
sia, of  leaf-like  tags  is  necessary.  In  selected  cases  of  non-inflamed 
internal  hemorrhoids,  when  an  anesthetic  is  contra-indicated 
or  an  operation  is  refused,  the  injection  method  has  a  distinct 
field.  The  treatment  consists  in  injecting  the  nodules  with  small 
quantities  of  a  phenol-glycerin  solution.  For  this  purpose  the 
nodules  are  brought  before  the  anus.  The  anal  region  is  carefully 
deansed.  the  rectum  is  washed  out.  and  subsequently  the  anus 
and  the  nodules  are  disinfected  with  a  0.5-per-cent.  solution  of 
lysol.  Each  nodule  is  then  injected  from  the  periphen,-.  bj  means  of 
a  fine  hjpodermic  needle  (Fig.  145),  drop  by  drop,  with  the  phenol- 
glycerin  solution,  until  the  main  portion  of  it  turns  whitish.  A 
fenestrated  rectal  speculum  (Fig.  152)  should  be  used.  If  possible 
the  tumors  are  replaced  in  the  rectum.  A  large  wad  of  cottoo, 
applied  to  the  anus,  is  kept  in  place  b\  a  T-handage.  Rest  in 
bed  for  two  or  three  da\s  is  then  necessar> .  with  a  tliet  of  suups. 
and  opium  ti>  prevent  mo\'enient  of  the  bowt-ls.  On  the  third 
day  castor  oil  is  given.  The  next  few  days  the  patient  remains 
inacti\e.  • 

The  injected  hemorrhoid  sloughs  off.  The  patient  iloes  not  know 
when  this  o<Tun>.  and  in  normal  cases  the  spt>t  to  which  it  was 
attached  looks  health\'  and  clean.  S.tnietinies  a  raw  surface 
results,  but  this  soon  heals.  Should  an  ul<.-er  ile\eK>p.  due  to  too 
large  an  injection  or  improper  tei-hnic,  no  harm  will  ha\v  been 
done;  treatment  as  applied  to  any  ulcer  will  rapidly  h^-al  it. 

Never  inject  hemorrhoiils  that  are  intlameil  ur  irritated:  inject 
the  smaller  piie;s  first.  Handle  all  pans  with  extreme  ^tuleoess. 
Applj-  alcohol  to  pn)tect  the  tissue  from  the  outtlow  .if  the  pheni.>l 
solution.  I>o  not  inject  the  second  time  until  alt  iiirtanunaticm 
and  soreness  tias  disappeared. 

If.  upon  withdrawal  of  ihe  needle.  blixM  follows,  there  has  not 
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been  emiufili  «f  th«  solution  ii:^I;  reinnen  the  needle  iiiid  inject 
m<>re  iiiul  alUiu'  titnt'  fur  the  bItKMl  to  (iiaKuIate.  When  pain  follows 
the  iipLTiituiii,  the  IIIktaI  appljeation  nf  hot  water  will  relieve  it. 


Ftfl.  IS).— Guarded  hypodermic  ncodlo  lor  iujcctiiiK  liciuorrhiiuU. 


Fill.  1S3. — FoovUntcd  roctitl  iipMuluiD. 

The  following  solution  may  be  used: 

GiD.  or  O. 

It— inioi...i» iiiQ 

fllywtioi 15l0 

^g,- — Injnirt  onr  nr  more  mininw. 


Qniiiin  nn<l  un>a  li.x'drodilcirM  in  .VjH-r-tx'nt.  solution  has  of  late 
Wen  Hstyj  with  niarkwl  sneerss,  Tlic  solution,  injerled  int<i  the 
liemorrlioiil,  cMiw-t  filipous  exudittion  whieh  n-stricts  the  bloml 
supply  nf  the  part,  with  ronseciiient  atropliy.  One  hemorrhoid 
can  l)e  injected  every  ihiy  nnlil  all  have  been  treated.  If  the 
heiiiorrhiiids  are  straiignliitefl  or  grently  uillained.  the  patient 
•thnnld  he  pnt  in  lied  for  a  few  days  and  local  applications  marie 
until  the  inthiminution  hu.-<  subsided,  when  the  iiije<'tiiiti  treatment 
is  befnin.  The  technic  in  detail  as  employed  by  Dr.  Terrell  is  as 
follows:  The  hemorrhoids  are  broiijiht  into  view  thronch  n  ^mall 
conical  fenestrated  speculum,  llie  hemorrhoid  selcetwl  for  treat- 
m«it  is  swabl>ed  with  a  sulutinn  nf  eqnal  parts  nf  ioflin  ami  alcohol. 
A  few  dtx>p6  of  a  5>per-ceiit  sulutiou  of  quiniii  and  urea 
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irlilnrid  arc  then  injtrctvil  very  idon-ly  into  tlie  pile  at  the  liifchest 
point  piis^ihie.  Jii.-st  siifFinciit  »i>Iiiti[)ti  i.<«  inJ4Tt»l  lit  c-uum-  Nli(;ht 
distention,  a  vt-rj'  Htnall  ncciUe  Ih-jhr  usmI  not  larRc  eiiuu^h  to 
otwtmct  the  view.  The  iii"<i!h'  shmthl  lie  inserted  into  Iht-  IkkIv 
of  the  heniiirrhiiid  mid  held  in  pusition  for  a  tDomctit  after  the 


Fio.  153. — HirscliiuAii'a  nuoicnpe  nilh  oblique  opnniiuc. 


injection  to  prevent  bleeilinjt  at  the  point  of  punctnrp.  Ilie  follow- 
in];  liny,  if  n  dif^ilal  e\iimiiijitioii  is  ininle,  the  hemorrhoid  nnll 
iip|K-iir  thickened  and  indnrateil.  After  a  few  days  it  Ix-gins  to 
diminish  in  si*e.  and  this  diminution  eonliniirs  (or  ten  days  lo  two 
w(H-k«,  the  action  ()f  the  compound  seeming  to  he  contlnuons  for 
that  length  of  time.     At  the  cud  of  the  period,  if  the  hemorrhoid 
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^B     Still  perHiHt.-*,  the  Ireatmcnt  should  t>e  rrpratetl  as  before,  with  h 
^M     slightly  struiigor  si.)liiti()[i. 

^1         I  fiiiil  iliat  llii'  Hir^i'hmHii  niioflro]>e  (Fig.  15H)  is  the  I>est  instru- 

^1     iiioiit  to  use  fur  this  tn-nlinciit.     Aft*T  tin-  itTiiisi-ii[K-  Iin.-'  Ikh-ii  intnv 

^M     iliiM-d  ami  the  olitiirator  rcniiivL-il .  a  slit;ht  furwarcl  anil  luickward 

uiuvfiiicnt  uf  thf  iiistruiiu'iit,  iimicr  the  Knidnucc  <if  the  rye.  nllouii 

the  hemorrhoid  to  fall  into  thi-  obiiqiR-  oiH-iiiiig.     Asking  the  patient 

to  slightly  bear  down  n.-tsist.s  tliis  pnicetliire. 

(^inin  and  urt-a  hydrochlorid  is  n  very  drndixl  hemostatic, 
uikI  ft  ht-iiiorrliiiiil  thai  has  Iieeii  Weeding  freely  for  some  time  will 
rurcly  bleed  aftif  the  6rsl  treitinieiit.  The  drug  is  not  «n  esehurutic. 
but  a  most  exeellent  local  anesthetic.  When  iiijectetl  into  the 
hviiiorrhoid  it  does  not  priMhuv  no  iiifhunmatory  reaetiou  or  spasm 
of  the  sphineters.  consequently  iraiii  is  very  seldom  cuniphiineil  of. 
During  the  progress  of  the.se  treulments  the  patient  Ls  nl]owt-<l  to 
continue  almut  Ins  business  as  usual:  no  restrietioiis  whatever  arc 
pUeetl  upon  him. 

ElectrolynU  in  the  trentment  of  inteniul  hemorrhoids  has  many 
advantages  over  cutting.  The  technic  can  It  sucees?rfully  carried 
out  hi  the  oHiee.  A  single  applii-iiliou  of  the  eiinx-nt  is  elTectual 
in  onlinary  case.s.  The  patient  nceils  but  little  preparation  Man 
treatment.  A  eathartic  the  night  l>efnre  and  an  enema  an  hour 
ln-fon:  coming  to  the  olfiee  should  be  suflineiit  to  pri-vcnt  any 
inierniption  or  ilelay  during  the  Irciitmenl.  .After  the  utoiid 
antiseptic  cleansing,  the  patient  is  placet!  in  the  left  hiternl  position. 
A  short  proctoscope  in  introduced  and  the  hemorrhoid  brought  into 
view.  It  is  not  neressiiry  to  <!ilate  the  sphincters.  A  liypotlemiie 
syringe  is  use<l  to  introthifc  a  local  anesthetic.  Kiieain  may  h<' 
used,  but  the  pi-rcentngc  must  Ik-  very  low  because  llie  solution 
ttoca  not  ooze  away  as  in  cutting  operations,  A  larger  quantity 
of  fluid  is  nece».HHr.\-  for  pressure  anesthesia  than  when  injecting 
into  the  skin.  A  solution  of  I),  I  pertvnt.  is  sufficiently  eoric«iitratc«l 
to  secure  perfect  ane.sihesia.  Beta-^'ucain  lactate  has  the  ndviin- 
tage  of  not  Iwing  <lcconiposeil  hy  bniliiig,  and  is  siud  to  Ik*  less 
toxic  than  cocain.  An  all-nictal  syringe  of  twiwlram  capacity, 
with  «  very  smiill  needle,  is  n^commended.  The  hypiKlennie  injw- 
tioii  shuukl  be  made  from  the  base  to  the  ajK-x  of  the  hemorrhoid. 
When  the  tissue  is  dLstendwl  and  has  a  blanched  apix-aritix-e,  the 
tumor  is  ready  for  ircatnient.  Williams'  reeoninierids  a  ten-inch 
monopolar  platinum  electrode  (Fig-  ^^>  having  three  points 
arranged  in  a  row.  The  iioeclles  should  be  pa.-i.set)  into  the  center 
of  the  tumor  after  it  Ls  no  kmger  sensitive,  and  their  position 
II  ehang^l  fnini  time  to  time  until  the  disintegration  of  the  tumor 

^ft     is  complete.     This  pole  is  attached  to  a  negativf  electrode.    The 

^1  'ElM 
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current  should  ne\-er  he  interrupted.  The  rheostat  should  always 
be  tiinii'(i  to  zero.  A  current  of  two  to  twent,^■  milliamp^res  slowly 
turned  on  and  c-itntinued  five  to  ten  minutes  is  usually-  sufficient 
to  treat  a  single  hemorrhoid.  As  soon  as  the  current  is  turned  on, 
bubbles  of  gas  form  in  the  shrinkinf;  tumor,  giving  it  a  grajish- 
white  appearance.  The  chemical  effect  is  disintegration  of  the 
albuminous  constituents.  It  is  not  necessar>-  for  the  patient  to 
remain  in  bed.  \Yhen  there  are  several  hemorrhoids,  they  should 
be  treated  ten  dajs  to  two  weeks  apart.  There  is  no  hemorrhage 
during  or  after  the  treatment. 

The  surgical  operations  for  hemorrhoids  are:  ligature,  the  WTiite- 
head  operation  and  its  modifications,  and  the  clamp  and  cautery. 
The  reader  is  referred  to  works  on  surgery  for  detailed  descriptions 
of  these  operations. 


Flu.  154. — 'Hemorrhoidal  clcclrode,     (W[Iliams.>     a,  Dnedlttt;  h.  electrodo;  c,  deetric 
oojinei'tion;  d,  olectrir  wiree. 


MAUONANT  GROWTHS. 

Cardaoma.— It  has  been  mentioned  in  the  paragraph  on  Tumors 
of  the  Intestine  that  the  great  majority,  70  to  80  per  cent.,  of  all 
the  cases  of  intestinal  carcinoma  are  carcinomata  of  the  rectum. 
The  develt)pniciit  of  a  rectjil  carcinoma  is  verj'  insidious.  The  first 
symptoms  arc  usually  connecteil  with  a  history  of  retardation  in 
the  evacuation  of  the  bowel,  the  course  of  which  resembles  that 
of  an  onlinary  chronic  constipation.  The  constipation  is  usually 
treated  by  purgatives.  (Iradually,  however,  the  irregularity  in  the 
bowel  movements  assumes  more  striking  features.  The  patients 
arc  obliged  to  go  frequently  to  stool,  but,  notwithstanding  great 
efforts,  onl\-  small  quantities  of  fragmentary  fecal  masses  are 
expelleil.  The  evacuation  at  this  stage  appro.\imates  in  appearance 
the  so-ciillc<l  fragmentary  stool  of  Boas  (see  page  672).  Defecation 
is  not  followed  by  the  usual  relief.     (Plate  XXVIII.) 

Symptoms. — One  symptom  which  I.,eaf  always  r^ards  with 
suspicion  is  the  constant  passage  of  flatus  through  the  anal  orifice. 
I  have  been  able  to  \erify  the  value  of  this  symptom  in  the  detection 
of  the  growth. 

The  patients  complain  of  pres-sure  and  fulness  in  the  rectum  and 
a  backache  in  the  sacral  or  coccygeal  region.     Pains  of  various 


PLATE   XXVIII 


Carcinoma  of  the  Rectum  with  Dilatation  and   Ulceration 
of  the  Sigmoid  Flexure. 
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degrees  gradually  appear.  The  appetite  diminishes  and  the 
patients  become  pale  and  emaciated.  The  stools  become  soft, 
then  liquid,  then  decomposed;  when  examined  carefully,  blood, 
mucus  and  pug  are  demonstrable.  By  digital  exploration  the 
carcinoma  is  discovered  situated  at  a  variable  distance  from  the 
anus.  It  presents  itself  either  as  a  spacious  cavity  with  rigid, 
ragged,  rough  walls  (especially  in  cases  of  deep-seated  carcinomata), 
or  as  an  isolated  annular  tumor  with  so  small  an  aperture  as  scarcely 
to  permit  the  insertion  of  a  finger  (especially  when  the  carcinoma  is 
located  high  up). 

The  cylindric  or  columnar  carcinoma  is  the  variety  that  most 
frequently  involves  the  rectum.  It  feels  like  a  raised,  warty 
growth,  embedded  in  the  rectal  walls  (Leaf). 

Diagnosis.— To  firmly  establish  the  diagnosis,  it  is  important 
to  .ascertain  how  far  the  carcinoma  extends  upward;  this  is  accom- 
plbhed  by  digital  examination  or  by  the  use  of  the  proctoscope. 
The  Roentgen  ray  is  of  great  assistance  (Plate  XXII,  Fig.  2). 
Other  important  features  are,  the  mobility  of  the  tumor,  and  the 
firmness  with  which  it  has  become  attached  to  the  periproctal 
tissues.    Metastases  are  most  frequently  found  in  the  liver. 

The  complications  of  rectal  carcinoma  are,  invasion  of  neighboring 
organs  (bladder,  genitals),  and  penetration  of  the  skin  of  the  anal 
r^on.  Perirectal  (peri-anal)  abscesses  are  rare.  The  differential 
diagnosis  between  carcinoma  and  syphilitic  stricture  of  the  rectum 
occasionally  offers  difficulties;  the  Wassermann  reaction  is  a  valuable 
aid.    The  serologic  tests  for  carcinoma  are  helpful  (see  page  543). 

Treatment. — C'arcinomata  of  the  rectum  are  the  most  favorable 
of  all  the  intestinal  cancers  in  resp)ect  to  treatment,  because  it  is 
possible  to  make  an  early  diagnosis  and  the  opportunity  is  thus 
afforded  to  radically  remove  them  by  surgical  intervention.  In 
e\'ery  case  of  carcinoma  of  the  rectum,  therefore,  the  first  considera- 
tion is  the  feasibility  of  operative  removal.  Generally  speaking, 
those  carcinomata  are  considered  operable  which  are  movable.  The 
degree  of  the  extension  and  involvement  of  the  carcinoma  is  not  of 
so  much  importance,  so  far  as  operation  is  concerne<l,  as  fixation. 
The  general  conditioii  of  the  patient  is  of  greatest  importance; 
operation  is  frequently  inopportune  because  of  marked  cachexia 
and  anemia. 

Many  permanent  recoveries  have  been  obtained  by  operation. 
Recurrences  and  metastases,  particularly  in  the  liver,  are  \erj-  fre- 
quent; these  complications  soon  terminate  fatally,  even  after  a 
favorable  result  of  the  ojjeration  per  se.  With  regard  to  the  func- 
tional effects  of  the  oiM-ration,  it  is  of  great  importance  to  preser\'e 
the  sphincter  if  jMissible;  but  even  so,  rectal  function  is  scarcely 
ever  as  perfect  as  l>efi»re  the  i>|>eration.  When  it  is  impossible  to 
prese^^'c  the  s])hincter,  the  patients  are  unable  to  retain  either  feoew 
or  fiatus, 
.■53 
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Inoperable  carcinoma  of  the  rectum  is,  characteristicaHy,  don- 
gated,  ulcerated,  ragged  in  outline,  and  firmly  embedded  in  and 
involving  the  surrounding  structures.  The  question  arises,  whether 
in  such  a  case  an  artiiicia]  anus  should  be  established  before  severe 
symptoms  of  stricture  de^■elop.  Many  surgeons  defer  the  operation 
of  colostomy  until  the  development  of  symptoms  of  ileus,  and  avoid 
the  artificial  anus  as  long  as  the  lumen  remains  tolerably  patent. 
There  can  be  no  doubt  that  for  many  sensitive  patients  an  artificial 
anus  is  absolutely  intolerable.  Suicide  under  such  conditions  is  not 
rare.  An  indifferent  patient,  on  the  contrary,  may  frequently 
be  able  to  accommodate  himself  fairly  well  to  the  artificial  anus. 
Here,  therefore,  the  question  of  the  individual  should  be  taken  into 
consideration.  A  colostomy  is  indicated  in  some  cases  for  the 
reason  that  hy  divertmg  the  course  of  the  feces  it  allows  perfect 
quiescence  of  the  carcinoma,  and  this  niay  result  in  an  abatement 
of  the  inflammatory  processes,  with  cessation  of  hemorrhage  and 
ulcerative  discharge,  and  the  conversion  of  an  inoperable  cardnoma 
into  an  operable  one. 

Adenocarcinoma  responds  well  to  radium,  the  squamous-celled 
variety  not  so  readily. 

If  radical  or  palliative  operative  procedures  are  out  of  the  ques- 
tion, symptomatic  treatment  is  only  possible  by  means  of  internal 
medication.  The  strength  of  the  patient  should  be  maintained  as 
much  as  possible  by  proper  food,  rich  in  calories;  a  strictly  liquid 
diet  is  seldom  necessary.  Moreover,  the  stools  should  be  kept  as 
soft  and  scmiliquid  as  possible  in  order  to  avoid  stagnation  from  hard 
fecal  masses  above  the  carcinoma.  This  is  best  accomplished  by  the 
administration  of  purgative  foods  (see  page  182)  and  mild  laxatives. 

Great  benefit  can  frequently  be  derived  from  liquid  petrolatum 
in  ;JO-Gm,  (Sj)  doses  three  times  a  day.  The  dose  can  usually  be 
taken  with  a  pinch  of  salt,  if  at  first  disliked.  The  oil  lubricates 
the  mucous  membrane  and  the  feces  and  renders  the  passage  of  the 
latter  less  irritating  tn  the  ulcerated  neoplasm  (see  page  GC4), 

Pains  and  tenesmus  are  to  be  combated  by  opium,  morphin, 
codein,  and  belladonna,  by  mouth  or  subcutaneously,  and  occasion- 
allv  in  suppositorv  form.  Anodvncs  should  be  used  freely  (page 
274). 

In  the  presence  of  markedly  fetid  discharges,  hemorrhages,  and 
purulent  disintegration,  attempts  ma\'  be  made  to  counteract  these 
complications  by  irrigation  of  the  rectum  with  antiseptic  liquids 
or  by  means  of  the  dry  treatment  through  the  proctoscope  with 
the  powders  previously  named  (see  page  237),  The  results  thus 
obtainwi  are  occasionally  quite  satisfactory. 

Sarcoma. — Sarcomata  of  the  intestine  are  most  frequent  in  the 
small  intestine  and  the  rectum.  The  clinical  symptoms  of  sarcoma 
of  the  rectnni  are,  in  general,  identical  with  those  of  carcinoma, 
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be  ntih'  (iiiTereiice  beiiiR  tJie  more  rapiii  (Hiiirse  of  the  sarcoma, 
dut*  to  its  qiiifkiT  growth,  tiarcoma  makes  its  appcaraiiu;  earlier 
ill  life  thnii  rectal  cArciiioina.  The  surface  of  the  aarcnmatous 
tumor  is  smooth  to  the  touc'h.  aiitl  thr  tumor  tloes  not  show  »o 
marked  a  tendency  Ut  disinlejcratimi  «»  lifn-s  cun-itionin. 

Trtatment.  ^Thc  treatment  is  similar  to  that  of  cardiiomn  of 
the  reL-tuiii. 

BENION  OROWTHS. 

Polypi.—  I'oI_\(>i  of  the  intestine  are  <'laAsed  in  patholoKit*  nnntomy 
aH  aileiiomalH,  and  tire  Mtviated  uii  «  hmad  ba^  or  coinicctcti  by 
A  iiarrnw  i)edide  to  the  mucous  membrane.  Thej-  may  occur 
sinfily,  but  are  tisuully  found  in  (tr»>iips.  Their  size  varies  fnmi 
that  of  a  pea  to  that  of  an  egg.  Though  no  part  of  the  intestine 
is  immune,  their  point  of  i)rcdiIeelion  is  the  rwtum.  A  single 
piilyt»us,  or  even  a  small  group,  may  cxisi  without  prtxIueinR 
any  symjitoms.  Minute  hemorrha|;cd  are  sometimes  due  to  this 
cause.  IJut  when  one  or  several  large  polypi  are  prewnt  in  the 
rectimi,  ilisagreeable  symptoms  follow,  and  profuse  bleeding  may 
(KT'ur;  pains  develop,  and  when  the  polypi  are  verj-  large  they 
narrow  the  iutustinal  lumen  consiilembly  or  may  even  obstruct 
it  entirely.  Rectal  polypi  can  be  diagnosed  by  digital  exploration 
or  by  means  of  the  proctoscoiw.  They  can  be  distinguished  from 
malignant  neoplasms  by  their  complete  isolation,  by  the  pe<licle, 
and  by  tJie  absence  of  ulceration  aud  ciichexia. 

Treatment. — Polj-jti  in  the  rectum  shnuki  be  removed  radically, 
for  the  rciison  that  tJieyareapt,  under  certain  coiiditJons,  to  undergo 
malignant  degeneration.  When  ii  is  jxtssihle  to  bring  ileei>-seated 
pol\])i  out  of  ilic  anus,  they  should  l»e  tigutitl  and  cut  off.  Polypi 
situateil  farther  up,  especially  thase  with  [wdicles,  may  l>e  removed 
tlirough  the  pri><-tn.wt>])e  with  a  long-handled  sharp  s|>ooii  or  by 
means  of  a  snare  similar  to  that  employed  for  the  removal  of  small 
polypi  of  the  nose.  A  polypus  may  l>e  seiwd  with  a  sharp  hooked 
forcejis  and  removed  by  torsion  or  by  careful  avulsion.  'I'he  hitler 
pnM'cdure  is  easy,  and  it  often  hap|)eiw  that  pedunculated  polypi 
fall  of!  sjjontancously.  Polypi  may  likewise  be  extirpated  at  their 
ba.se  bv  means  of  the  electric  cautery  snare.  'Ilie  remaining  stump 
of  the  petliclc  of  the  polypus,  after  removal  of  the  latter,  is  slightly 
caiJtcri/cd  with  nitrate  of  silver  in  order  [o  pr(-vent  beniorrhitge. 
The  stumps  of  the  larger  sixtti  adenomata  and  polypi  may  be 
destroywl  by  means  of  intrnrcctal  Uoentgcn-ray  treatment.  Some 
eases  of  multiple  polyposis  iire  bt-nefitni  by  radium. 

The  prognosis  assumes  a  much  more  serious  asix'ct  when,  instead 
of  a  few  jjol^pi  or  a  single  isolate<l  one.  the  entire  rtTtuin  is  closely 
studdfxl  with  large  and  small  polypi~a  mnditjon  which  is  designated 
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as  polyposis  recti.  These  cases  are  serious  for  the  reason  that  they 
are  very  prone  to  undergo  carcinomatous  degeneration  and  give 
rise  to  grave  chronic  hemorrhages;  every  dejection  is  accompanied 
by  the  spontaneous  discharge  of  blood,  serum,  pus,  and  mucus, 
frequently  in  such  volume  as  to  gradually  bring  about  great  emacia- 
tion and  anemia.  These  conditions  are  often  accompanied  by 
severe  pains  and  tenesmus.  The  effects  of  internal  and  surgical 
treatment  are  satisfactory.  Internally  hemostatic  medicaments 
(ergotin,  hydrastis  canadensis,  hamamelis)  may  be  administered. 
The  local  treatment  consists  of  irrigations  with  astringent  and 
hemostatic  drugs,  such  as  tannic  acid,  alum,  and  gelatin.  A  few 
of  the  larger  nodules  should  be  removed,  and  this  operation  b 
occasionally  followed  by  improvement  of  lie  entire  process.  The 
establishment  of  an  artificial  anus  sometimes  acts  beneficially. 

The  polyposis  recti  b  occasionally  accompanied  by  polyposis  of 
the  entire  large  intestine.  In  some  few  cases  a  family  predisposition 
to  polyposis  has  been  noted. 

Lipomata  and  Myomata.— Both  these  affections  are  very  rare. 
Lipomata  originate  in  the  submucous  coat,  and  their  favorite 
seat  is  the  rectum  or  the  large  intestine;  they  may  attain  con- 
siderable magnitude  (size  of  a  child's  head),  and  they  occiu'  either 
singly  or  in  groups.  Myomata  develop  from  the  mucous  or  sub- 
mucous coats  (internal  myoma),  or  from  the  subserous  coat  (ex- 
ternal myoma) ;  they  are  found  more  frequently  in  the  colon  than 
in  the  rectum;  no  age  is  exempt;  the  tumors  sometimes  attain 
to  the  size  of  a  man's  head. 

Internal  myomata  frequently  invest  the  mucous  membrane  in 
the  form  of  pedunculated  tumors  and  thus  give  the  impression  of 
ordinary  polypi;  under  such  circumstances  it  is  not  easy  to  make  a 
differential  diagnosis.  Clinically  they  are  marked  by  fecal  urgency, 
the  passage  of  blood  and  mucus,  and  by  the  signs  of  rectal 
stenosis. 

The  sjTnptoms  of  external  myomata  are  less  characteristic. 
These  growths  may  possibly  form  adhesions  with  the  pelvic  organs, 
thus  causing  pressure  and  inducing  rectal  bleeding. 

Treatment. — The  treatment  of  lipomata  and  myomata  may  be 
expectant,  so  long  as  no  urgent  symptoms  are  manifest.  Spon- 
taneous expulsion  of  the  tumor  has,  though  rarely,  been  obser\'ed. 
Otherwise  only  the  radical  operation  is  indicated.  Internal  pedun- 
culated myomata  are  treated  similarly  to  pol.\-pi-  External  myo- 
mata arc  to  be  operated  upon  like  carcinoma  of  the  rectum. 

Papillffl.— Papiliro  are  small  nipple-shaped  elevations,  frequently 
found  just  alx)ve  Hilton's  white  line.  They  are  of  elongated 
conical  shape,  and  may  undergo  mucoid  degeneration.  They  are 
the  cause  of  pruritus  and  many  neurotic  symptoms  and  are  highly 
sensitive  to  pressure. 
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Treatment.  -Tht-ir  treaiiiient  oonsista  in   radical  removal  from 
[the  niiioiuK  iik-mbrutic  ut  llu'ir  hasr. 


STRICTURES  OF  THE  RECTUM. 

Strictures  of  the  rcctiun  may  develop  iii  eonsccjuencc  of  diaeaaes 
lorntnl  in  tix*  nei^hhoriiiKKl  iif  tlie  nrliini.  or  fmin  u  ilisvn:^ 
euiidition  of  the  rectiuQ  itself.  Nurrowiiig  from  the  outside  may 
be  induced  by  tumors,  exudates,  stnne»  in  tbe  blndtler.  or  hy])er- 
trophy  of  the  prostnte.  Inteniul  strictum)  may  be  en»se<i  by 
fccid  Uimp^.  eiiteriilitbs.  tumors  of  the  rectum,  or  local  inntnniiw- 

»tor>-  aircclions  iVhh-  XXIl,  Fig.  3). 
All  ilisejises  of  the  rectum  which  heal  with  tlie  fornintifm  of 
cicatrices  may  induce  niirrowiiiy  of  tbe  rectal  Uimvii.  This  U  the 
ease  with  rt'ctjil  ulcers,  and  ainniiK  these,  in  direct  order  of  frequency, 
are  the  syphilitic  and  tlie  ilyseiileric  ulwrs.  There  is  also  a  piuvly 
inflammatory  form  of  rectal  stenosis,  the  genesis  of  which  resembles 

tthat  of  chriinic  infhimmalory  hypertrophy  of  the  pylorus:  to  chronic 
.proctitis  is  added  loss  of  mucous  membrane,  and  round-cell  infiltra- 
tion with  proliferation  of  the  interstitial  tissue.  Most  cases  of 
ri-ctui  stenosis  are  in  wi.>men  who  ha\'e  or  have  ha<l  syphilis.  The 
strictures  are,  as  ii  rule,  situated  near  the  anus,  rarely  higher  up; 

tthore  is  a  more  or  less  exicrisi%'C  .stricture,  formed  bj'  touBh  masses 
of  rotmeclive  tissue,  which  i.s  sometimes  assodated  with  ulccmtion. 
Occasionally  tlic  entin-  rectum  becomes  converted  into  a  rigid  tube. 
Not  infrequently  several  strictures  are  present  simultaneously. 
H  Symptoms.— Tut ients  with  stricture  of  the  rectum  u-sually  neglect 
™  the  .siiglii  initial  -s^Tiiptoms,  atwl  only  when  the  iliscomforts  become 
more  ui^ent  do  they  seek  medical  advice.  The  pathologic  nature 
of  the  stricture  determines  the  sjnnptoms,  such  as  ctcretion  of 
bjoutl,  pus,  mucus,  liquid  stools,  or  cvacuiitioti  of  finii  fend  frag* 
mcnts  of  small  size  altcrnatuig  with  diarriiea,  .-Ml  this  is  accom- 
pantcd  by  pain  and  tenesmus  which  Duiy  lx.-come  excruciating. 
Occasionnllj'    the    sphincter    becomes   destroyed,    with    resultuig 

■  inettntiiii'tiiv  of  fci.rs. 
Diacnosis,  The  stricture  is  diagnosed  by  digital  examination;  if 
high  up,  by  the  use  of  sounds  or  the  proctoscope,  l^l8  and  blood 
in  the  feces  and  the  shape  of  the  stools  assist  in  the  diagnosis.  It 
is,  however,  often  extremely  difficult  to  recogniEe  strictures  located 
high  up. 

llareJy  there  occurs  a  congenital  stricture  of  the  rectum;  the 
<liagnosts  is  rea<)ily  mode  by  digital  exuminutiou. 

The  nature  of  the  stri<-ture  often  remains  undetermined.  The 
di»tinctioii  betn-ecn  syphilitic  and  dysenteric  strictures,  particularly, 
offers  great  difliculties.    The  most  important  distinction  to  be 
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tmuic  iH  tliiit  between  malignant  and  non -malign ant.     In  a  general 
wny  Tiittli-'  (listiiiguisheii  them  as  follows: 


MaI.UINANT   HTRKmiRR. 

()i>iu<rnI1y  uri'iini  in  iior»onB  above 
tliirly-tlvo  yoiirK  of  Agy. 

ItuiiH  iu  n>unw  iinfiiiaril^  in  two  or 
tlinw  yeian.  ('oiwtitutional  eymp- 
ttiiiiH,  Hiioh  ax  Umk  or  flexb  and 
«tn>ti|{th,  A)i)H-nr  curly  in  the  course 

ll(   ttlt>   liidWilH'. 

IliMwlitHry  iiitltit>ii(i>  iiniluihtc. 

Til  ll)i>  tniii-h,  \\nnl,  ntMUiUr,  without 

tmlii'lf;  )>n>tniilt«  into  tlw  rocturo 
iMMi  Hum*  or  Iws  of  the  ciivumfcr- 
Miw  oi  lilt'  nwt,  liiit  ntit  «iually;  it 
nuky  iH<inir  a^  h  (loop  oxcitvatiiig 
ukvr  will)  sharti  nlpi!i  And  in- 
ilunttnl  lnwi',  or  (wnwlintos  aa  a 
funcowt.  ttnuiulHliiiit.  raulifiuwer 
lti\iwth.  Ntny  !■'  nuivulJe,  but  is 
UMWll,v  nlUfhinl  to  the  sftmim  and 
Min\Hin<)i)t|t  |>Nr1». 
Th*  wtur  »  iMUM-Atinic  icuvimous. 
•Mil  unit|m>. 


Non-U  A  LION  ANT  Strictdrb. 

Occurs  at  any  age,  ordinarily  between 
twenty  and  fifty. 

The  patjenl^  may  live  for  many  yeaiB 
with  it.  General  health  remaiDS 
good  through  long  periods. 

No  hereditary  connections. 

To  the  touch  it  is  smooth,  hard,  and 
inelastic,  but  not  nodular.  A  dis- 
tinct cicatricial  or  fibrous  appear- 
anre  upon  examinatiou  through  the 
speculum. 

Karely  attached  to  the  sacrum,  but 
sometimes  altarhcd  to  organs  iu 
the  anterior  portion  of  the  pelvis. 


The  odor  is  (ecal  or  feeul«it,  accord- 
iD|[  lo  tbe  amount  of  ulceration. 

The  disvhaivr  may  be  abundant  or 
timiled.  thick  or  thin,  according  to 
the  natuir  of  the  stricture. 


TVMtBMBt.  '11k-  trvtttmntt  by  internal  meiliealion  is  by  do  means 
su\>rKJ«l  in  va.-ai's  i»f  itvtal  strk-lure.  HTiw)  sj-iAiit  is  suspected, 
»»lb'>t>h)l)ti\-  lft\»t«»t-m  ^tHikl  be  in^titutieil  »t  once,  although  the 
rtxilts  aiv.  »iif<«ntUKitit4.v,  tifmi  mr^xtiw.  MiM  aperimts  are 
mwssarv ,  iit  vwW  to  alW-viatr,  h»  a  ik^irve  al  kast.  tbe  \Tefy-  hara:^s- 
itys  sj  (U(>tv^tti.>.  i-if  srrtiv*>is  v*^  l^ojE^  — ^^' - 


>N..     .JJl        v>>»!  >  .■V»mJW. 


•■Vp.  ;-Mv.-+-v'  ,    '.i.^   .V,-,>i-   c'";'**   o-vvi  "^^i^^^      "r  niix^  ih^myewr. 

*-i.'l    v*'»      -*■■"•      ■■     .»*'^""     ■V"'.    T--    .»Jr*    L-,       I-     ii~      T.'    Ti»;    3m.'V«K>. 
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soft-rubber  hollow  bougies  containint;  a  metal  spiral  to  stiffen  them. 
Soft-rubber  Wales  bougies  (Fig.  105)  are  the  best  instruments  for 
this  purpose.  With  great  caution,  hard-rubber  bougies  may  be 
11.'^;  they  are  either  straight  or  curved,  as  Credo's  instrument 
(Fig.  155).  Care  must  always  be  exercised  lest  the  bougie  pass 
through  the  rectal  wall  instead  of  the  stenosed  canal. 

Dudley  Roberts  describes  an  apparatus  he  uses  for  gradual 
anal  dilatation  (Figs.  156  and  157).  To  an  inner  bag  of  rubber- 
ized cloth,  the  ends  made  bulbous  to  prevent  slipping  inward  or 
outward  when'  distended,  is  attached  a  tube  of  like  material,  on 
the  end  of  which  is  fastened  a  small  stopcock;  a  hand  bulb,  valved 


Fio.  I  sa.— Rectal  dilator  deflated. 
(Roberta.) 


FiQ.  157.— Rectal  dilator  inflated. 
(Roberts.) 


to  prevent  the  backward  passage  of  air,  is  attached  to  the  stop- 
cock. Within  the  bag  and  extending  through  a  portion  of  the  tube 
is  a  slender  metal  rod  with  bulbous  ends;  this  is  a  simple  means  of 
gt%ing  the  collapsed  bag  sufficient  rigiditj'  during  introduction. 
Outside  the  strong  dilating  bag  is  a  thin  elastic  cover  free  from 
seams,  which  gives  a  perfect  smoothness  to  the  bag  at  all  stages  of 
dilatation.  The  method  of  use  is  exceedingly  simple,  and  few  direc- 
tions are  necessary.  The  bag  is  well  dusted  with  talcum  powder  or 
covered  with  an  emollient;  the  elastic  cover  is  then  slippe<l  on  and 
moved  around  to  completely  lubricate  apposed  surfaces.  Two- 
thirds  of  the  length  of  the  bag  is  intro<luceH.  through  an  anal 
speculum,  and  slow  dilatation  is  started.  .\s  soon  as  disciimfort  is 
felt  the  stopcock  is  turned  and  a  few  minutes  are  allowed  to  elapse 
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in  order  that  the  voluntary  and  involuntary  spasm  may  be  relaxed. 
Gradually  the  dilatation  is  continued,  and  when  as  much  as  possible 
has  been  done  the  bag  is  left  in  place  for  ten  to  fifteen  minutes. 
The  patient  is  instructed  to  lie  flat  on  his  back  and  relax  completely. 
Successive  treatments  follow,  and  each  time  dilatation  is  found  to 
be  easier  until  a  normal  condition  is  established.    The  advantage 


Fia.  158.— HecUl  dilator,  cloaed.      (RoHenberg.) 

of  this  form  of  instrument  in  the  treatment  of  strictures  of  the 
rectum  above  the  anus  is  obvious. 

Other  useful  instruments  are  sea-tangle  tents,  and  bougies  with 
olive-pointed  ends  similar  to  the  esophageal  sound  with  an  olive 
point.  Whitehead  has  described  an  apparatus  made  of  rubber 
which   is  introduced  deflated    into    the   stricture  and   afterward 


Fm.  159. — Rectal  dilator,  open.      ( Rosen litrg.) 

distended  with  water.  Dilatation  with  these  instruments  is  to 
take  place  daily  or  ever>-  two  or  three  days,  at  first  for  a  few  minutes, 
and  later  gradually  prolonged  to  an  hour  or  more.  By  careful 
torsion  of  the  bougie  the  stretching  effect  may  he  enhanced.  In 
order  to  obtain  the  best  results  it  is  necessary  to  continue  the  treat- 
ment for  months,  with  a  constant  increase  in  the  caliber  of  the 
sounds,  and  to  repeat  the  process  from  time  to  time. 
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Itoaciilwrp  recently  ilevised  an  iii.itnimpnt  fi»r  streti'liiiig  sttricturi'S 
of  ttif  nrctuiu  (Figs,  158  uiul  159).  It  is  oonstnjctwi  on  thi?  same 
principlf  as  the  urethral  iliIator»;  apart  from  the  size,  it  fliiU-rs 
in  const nu-t ion  nml  in  it.s  gn-at  strength,  iniiking  dilutation  possihle 
t'veii  when  the  strictun-s  arc  wry  firm  and  hard.  'I'he  hrnnclies 
open  hy  the  twisting  of  the  hanille,  an<l  a  ftpule  i>ermits  exact  roadinR 
of  the  (k'grvc  of  the  clilututlon.  After  the  location  and  the  width 
of  the  stenosis  have  been  aseertained,  the  apparatus,  olositi  and 
Fcovered  with  a  ounduni.  is  iiitrwhieeii  into  the  stricture.  The 
branehes  are  then  opened  earefully  a  millimeter  at  n  time,  by 
turning  the  Wvor,  until  resistance  is  eiieouiiteretl;  the  strctehinj? 
is  then  continued  with  the  ga-atest  caution,  the  operator  eonst«ntly 
nli^erving  the  scnle  of  the  iippurntns  and  the  faee  of  the  patient. 
When  the  patient  expfrienees  great  tension  or  pain,  the  stretching 
is  discontituieil  and  the  apparatus  is  left  in  situ  for  twenty  to  thirty 
minutes.  Should  it  then  la;  possihic  to  dilate  further,  this  is 
aocompli.shetl  most  earefullj\  \\*hen  removing  the  appuratus  the 
branches  shoulil  not  Ik?  pnt  iriln  juxtaposition,  for  fear  of  catching 
and  ei'mpressing  a  fold  of  the  mucous  membrane.  It  is  said  that, 
with  this  methml  the  patient  expenence»  only  a  feeling  of  tension, 
never  violent  pain;  the  irritation  of  the  cicatrix  and  mucous  mem- 
bmne  U  redmwl  to  a  minimum,  and  the  degnv  of  dilatation  is 
absolutely  within  the  htinils  of  the  physician.  Therefore  improve- 
ment or  cure  results  much  more  rapidtj-  than  with  the  otiier  metliods 
of  dilatation. 

When  these  bloodless  method.s  do  not  accomplisti  their  purpose 
it  becomes  necessary  to  resort  to  surgery. 


PROCTITIS. 

Prunary  inilajimiation  of  the  mucous  membrane  of  the  rectmn  ts 
induced  principally  by  mechanical,  chemical  or  bacterial  irritants, 
which  find  their  way  into  the  rectum  either  with  the  feces  or  from 
the  outside.  Secondary  proctitis  is  found  associated  with  other 
diseases  of  the  reetnm.  Primary  proctitis  occurs  in  both  acute  and 
chronic  forms,  and  rnay  rt^'main  circumscribed  or  become  <tilTusecl 
OTer  the  entire  surface  of  the  reetnm. 

Symptoms. — Acute  proctitis  is  accompli  lULt  I  by  sensations  of 
prcNSure,  tension,  and  irritating  itching.  When  the  inflammation 
is  exten^vc  it  is  accompanied  by  puins  and  tenesmus,  which  some- 
times Iieeome  cjuitc  severe.  Defecation  under  such  circumstances 
is  difhcult.  Mucas,  bloo<l  and  pus  are  cxeretcxl  with  the  feces. 
Tlie  general  health  is  considerably-  affected,  and  fever  may  be 
present. 

DiafnoBis.— Tile  diagnosis  is  easily  established  by  the  aid  of  the 
proctosnijx'  (Fig.  37).  Chronic  proctitis  is  usually  a  seocmdary 
conditioti  and  is  fomid  aasoeiati-d  with  fissures,  strictures.  hemt>r- 
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rhoids,  and  foreign  bodies  in  the  rectum;  the  subjective  sensations 
are  usually  less  pronounced  than  those  of  acute  proctitis, 

Trafttment. — Should  the  cause  of  acute  proctitis  be  found  (foreign 
bodies,  hard  scybala,  affections  of  neighboring  organs),  it  must 
of  course  receive  proper  attention.  Complete  bodily  rest  is  essen- 
tial. The  patient  should  be  placed  in  bed,  and  the  rectum  kept 
quiescent  by  the  administration  of  opium  by  mouth  or  by  sup- 
pository, t'ool,  moist  applications  of  alum  or  fuller's  earth,  or  an 
ice-bag.  are  placed  over  the  perineum.  Leeches  may  be  api^ied 
in  the  ^-icinity  of  the  anus.  The  diet  should  consist  entirely  of 
liquids.  Lying  on  the  abdomen  or  on  one  side  often  lessens  the 
pains.  With  absolute  rest  the  inflammatory-  sjinptoms  soon  recede. 
Activity-  of  the  bowels  may  be  kept  up  by  the  administration  of 
castor  oil  or  by  enemata  of  olive  oil.  Direct  local  treatment  in 
acute  proctitis  is  not  indicated.  When  the  more  intense  inflam- 
matory irritation  has  passed  off,  the  mucous  membrane  may  be 
irrigated  with  chamomile  tea,  linseed  tea,  demulcents,  and  highly 
diluted  astringents;  if  necessary,  a  few  drops  of  tincture  of  opium 
maj'  be  ailded.  Acute  gonorrheal  proctitis  is  treated  locally  with 
antigonorrheal  remedies,  such  as  protargol  and  albai^iin  in  0.25 
to  1  per  cent,  solution  injected  into  the  rectum  and  retained  as 
long  as  thirty  minutes. 

In  chnmic  proctitis  the  bowels  are  to  be  regulated,  and  the  rectum 
is  to  be  washed  out  once  or  twice  daily  with  the  usual  astringent 
and  antifieptic  solutions.  Irrigation  of  the  mucous  membrane  c^ 
the  rectum  with  hot  water  (110°  to  120°  F.)  is  valuable.  For  this 
purpose  the  irrigating  instrument  (Fig,  44)  should  be  used.  When 
the  instrument  has  been  introduced  into  the  rectum  it  should  remain 
there  until  the  seance  is  finished;  if  removed  before  all  the  hot  water 
has  come  away,  it  may  burn  the  skin.  It  must  be  remembered 
that  the  rectum  can  stand  water  at  a  higher  temperature  than  the 
skin.  Many  medicated  solutions  can  be  used  for  the  irrigation: 
phenol  0.5  to  1  per  cent.,  sodium  salicylate  1  per  cent.,  thjinol  2 
per  cent.,  potassium  chlorate  1  per  cent.,  boric  acid  1  per  cent., 
hydrastis  1  per  cent.,  and  aqueous  fluid  extract  of  krameria  5  to 
20  per  cent.  When  a  decided  astringent  is  necessary,  nitrate  of 
silver  1  per  cent,  or  tannic  acid  3  per  cent,  in  distilled  water  can  be 
used.  Certain  oils,  as  cedar,  cajuput,  or  spruce",  may  also  be  used, 
being  mixed  with  the  water  or  solutions  by  the  addition  of  mag- 
nesium carbonate.  While  they  will  not  really  mix  with  the  water, 
these  oils  will  lie  so  well  subdivided  that  they  will  find  their  way 
into  the  rct-tuni  and  act  as  stimulants,  deodorants,  and  antiseptics 
(Albright). 

Hot  water  or  hot  medicated  solutions  are  essential  to  the  success- 
ful treatment  of  this  condition,  the  heat  being  probablj'  of  more 
value  than  the  medication.  Nothing  excels  hot  water  for  rectal 
pain,  cither  by  irrigation  or  applied  externally  by  means  of  the 
sitz  bath  (see  page  2oO), 
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Astringent  and  antiseptic  remeilies  may  also  be  applied  in  the 
form  of  suppositories,  t>r  introduce*!  into  the  rectum  directly  in 
the  form  of  semiliquid  salves  by  means  of  an  ointment  syringe;  or 
the  salves  may  be  expressed  from  the  original  tin  tubes  connected 
with  a  piece  of  soft-nibber  tubing.  Rodari  obtained  good  results 
from  the  application  of  a  tannin-ichthyol  solution  followed  by  silver 
nitrate  suppositories.  In  the  morning,  if  possible  after  defecation, 
he  orders  the  injection  into  the  rectum  of  the  following  solution, 
which  is  to  be  retained  as  long  as  possible: 

Gill,  or  Cc. 

I^ — Acid i  tan nioi 015                 nr.  viiss 

Irhthyoli 6iO                  5i.ss 

AlcohoILt 10  0                3  iisa 

Aqua;  destillala;      .     .     .      q.  a.  ad  lOOJO                Jiij 

Miace. 

Sig.— To  be  injected. 

In  the  evening,  previous  to  retiring,  a  suppository  of  the  following 
composition  is  introduce<l: 

C!ni.  nr  C<^. 

H — Ai^nti  nitratiB 0 1 03  gr.  es 

Olei  theoliromatiH SJO  gr.  xlv 

Misce  et  ft,  auppos.  no.  i. 

Sitz  baths  and  local  astringents  assist  these  curative  measures. 
Sea  baths  are  also  said  to  act  beneficially.  The  drinking  cures  of 
Saratoga  and  Carlsbad  and  the  bitter  mineral  waters  are  valuable 
(seepage  252). 

The  cases  that  require  operation  are  those  in  which  there  is 
hypertrophy  of  the  mucous  membrane  and  enlargement  of  the 
rectal  valves  (hj-pertrophic  proctitis).  In  such  cases  the  redundant 
tissue  is  pushed  down  in  front  of  the  descending  feces  and  forms  a 
temporary  obstruction  at  Houston's  valves.  Division  of  the  rectal 
valves  gives  more  room  for  the  feces,  and  this  operation  may  occa- 
sionally be  neces.sarv  to  overcome  the  rectal  constipation  (Plate 
XX,  Figs.  3  and  4). 

ULCERS  OF  THE  RECTUM. 

All  varieties  of  ulcers  may  occur  in  the  rectum,  just  as  in  the 
large  and  small  intestine,  as  discussed  in  detail  in  the  chapters 
on  Intestinal  I'lcers.  They  are  tubercular,  dysenteric,  follicu- 
lar, and  stercoral,  and  the  ulcers  that  are  found  in  connection 
with  chronic  ulcerative  colitis.  Syphilitic  and  gonorrheal  ulcers 
are  frequently  observed  in  the  rectum,  although  they  are  rarely 
found  in  other  parts  of  the  intestinal  tract,  Sj'philitic  ulcers 
in  the  rectum  develop  from  disintegrating  broad  condylomata 
or  from  necrotic  gummata.  They  are  usually  situated  low  down 
in  the  rectum,  and  sometimes  destroy  the  sphincter.  The  soft 
chancre  may  also  be  localized  about  the  anus.  Gonorrheal  ulcers 
subsequent  to  infection  of  the  mucous  membrane  with  gonococci 
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are  usually  located  on  the  anterior  and  posterior  walls  of  the  anal 
orifice.  Traumatic  ulcers  may  easily  result  from  the  careless 
application  of  enemata. 

Diagnosis. — The  diagnosis  of  ulcet-s  is  made  with  the  aid  of  distal 
and  proctoscopic  examinations,  the  study  of  the  feces  for  blood, 
pus,  tubercle  bacilli,  and  endamebfe,  examination  of  the  genitals, 
previous  history,  and  study  of  the  clinical  condition,  particularly 
tuberculosis  of  the  lungs. 

Treatment. — In  cases  in  which  the  ulcers  are  due  to  s\'phil's  or 
tuberculosis,  the  cause  must  be  properly  treated.  Tubercular 
ulcers  offer  little  hope  in  this  respect,  since  tuberculosis  of  the  rectum 
is  practically  always  complicated  with  tubercular  infection  of  the 
large  or  small  intestine.  In  syphilitic  ulcers,  on  the  contrary, 
especially  if  they  are  of  rather  recent  origin,  specific  treatment  by 
arsphenamine,  mercury  and  the  iodids  often  effects  a  cure.  Re- 
covery is  much  more  difficult  and  uncertain  when  the  specific  ulcers 
are  of  long  standing,  with  large  ragged  surfaces  that  have  caused 
inflammatory  infiltrations  in  the  neighborhood.  In  such  cases, 
even  should  the  treatment  prove  successful,  the  hard  cicatricial 
tissue  present  is  apt  to  lead  to  stricture  of  the  rectum.  The  simple 
primary  sore  heals  in  the  same  manner  as  in  other  locations.  In 
gonorrheal  ulcerations,  if  the  patient  is  a  woman  the  genitals  should 
be  carefully  treated  in  order  to  prevent  reinfection  of  the  intestinal 
mucous  membrane. 

Besides  the  general  treatment,  local  treatment  of  the  ulcers  must 
be  considered.  The  dysenteric,  tubercular,  stercoral  and  follicular 
ulcers  are  treated  bj"  either  the  moist  or  the  dry  method,  as  described 
on  page  2.50.  In  s^'pllilitic  and  gonorrheal  ulcers  the  diet  should 
be  carefully  regulated  in  such  a  manner  as  to  avoid  constipation. 
The  direct  treatment  consists  of  irrigation  of  the  rectal  mucous 
membrane  nith  astringent  and  antiseptic  solutions,  as  silver  nitrate, 
sulphate  nf  zinc,  tannin,  and  alum,  or  insuffiation  of  antiseptic 
powders  through  the  proctoscope.  Cauterization  with  chlond  of 
zinc  or  phenol  may  be  performed  through  the  proctoscope.  The 
above-named  medicaments  may  also  be  introduced  into  the  rectum 
in  the  form  of  thin  fluid  ointments  by  means  of  an  ointment  syringe. 
To  alleviate  the  pains,  anodynes,  such  as  anesthesia  and  orthoform, 
niay  be  added  to  these  ointments. 

Gm.  or  Cr. 

It— Orihofornii 5  0  5j 

.Adipis  Unff  hvdroai, 

Pelrolali &a     12  0  Siij 

Mispc  ct  ft.  unguenliun. 

Sig.— To  be  introduced  with  an  ointment  syringe  twice  daily. 

Cm,  or  Cr. 

It — .^eal  hn^ini. 

Bismuthisubgalltttis     .     .     .     .  Sa      3jO  p.  :dT 

Petrolati 30|0  Si 

Mbce  el  ft.  unpientuni. 

Sig.— .^pply  with  a  sj-ringe  twice  a  day. 
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When  the  pains  are  aevere  the  following  astringent  ointment  run 

be  used: 

On.  or  Cp. 


l)^Morphinie  siilphntis 0 

I'nguciiii  phimlii. 

PelroUni ifl     10 

Mis<v  ot  It,  ungiicni.iini. 


Price  luw  ha<l  good  results  from  the  follo^^'ing: 

Gni.  ot  Cf. 

^ — KxtrActi  fianifinirilidi))  drfltilklic  .  200  0  Svij 

Extrai^ti  hydraatidis  (aqueous)     .     .       10  0  3u» 

Phdiolw 2  0  mKxx 

Glycerini 35  0  Six 

Miece. 
Sig. — Mix  onn-hitir  IcMpocoful  of  thk  mixture  with  oun-hAlf  Icupoonful 
of  com  »urrh  nnd  two  tabWpoonfula  of  warm  water.    Injoct  into  the  rectum 
witb  a  hard-rubbur  lyrmge  and  retain  all  nfRht. 

Irrigations  of  the  rectum  with  antiseptic  and  astringent  solutions, 
as  de^j-ihe<l  in  discussing  the  trvutmcnt  of  proctitis,  are  sometimes 
v'aI  liable. 

In  severe  coses  these  methods  of  treatment  ocoo^onally  fuil, 
hwttusc  recesses  and  stenoses  *re  present  which  prevent  the  access 
of  the  medicuincnts  to  the  diseased  jwrts,  In  such  cases  surgical 
tivfttment  becomes  necesaarj".  Sometimes  a  thorough  curettement 
of  the  ulcers,  followed  by  the  actual  cautery,  aii<l  <livuUioii  of  the 
sphincter,  will  effect  a  cure,  hi  ortler  to  itidnce  drain]ig(%  sphincter- 
otomy has  bwn  proposed.  In  ulcers  located  high  up,  colostomy 
and  local  treatment  throuKb  the  artificial  opening  shouhl  be  kept 
in  mind,  in  exteimive  ulcerative  degeneration  it  sometimes  becomes 
necessary  to  resect  the  rectum. 


PROLAPSE  OF  THE  RECTUM. 
(Procidentia  Recti.) 

Prolapse  "f  the  rectum  v*  seen  most  frp(|Upiilly  in  infancy,  par- 
ticularly during  the  sccori<l  and  third  ycjtrs  of  life;  it  may  Ix-  in<luced 
by  whooping-cougli,  eiiiaciation,  constii»ation.  intestinal  catarrh, 
rectal  catarrh,  or  tenesmus.  I'mliqist-  is  rather  rare  in  adults. 
The  same  causes  as  in  children  ai-t  similarly;  and  besides,  hemor- 
rhoids, diseases  of  the  blad<lcr  an<l  the  sexual  oncuiis.  pregnancy, 
and  senile  atrophy  (if  the  pelvic  mu.scles  may  induce  proIap.se. 
The  development  of  this  displjii-cmeiit  proceeds  slowly:  at  h'rst 
merely  the  anal  part  of  the  ri-ctum  protrudci  during  defecation, 
and  later  a  large  portion  of  the  rectum.  When  the  [;rolapse  is 
extensive,  Douglas's  pouch  will  contain  intestinal  loops.  This 
condition  is  tr^rniwl  hernia  recti. 

Pntlapscs  of  large  size  which  do  not  return  spontaneously  give 
rise  to  a  great  deal  of  disconifort.     The  mechanical  irritutioii  of  the 
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exposed  mucous  membrane  induces  inflammation,  catarrh,  and  the 
discharge  of  mucus.  Moreover,  hemorrha^s,  erosions  and  ulcera- 
tions may  de\-elop.  To  this  are  added  irritating  pains,  quite  apart 
from  the  constant  annoyance  caused  by  the  soiling  of  the  clothing 
and  the  fetid  odor  which  interferes  with  all  the  pleasure  of  life  and 
diminishes  all  social  interest.  When  the  prolapse  becomes  more 
chronic,  the  inflammatory  symptoms  generally  recede  and  the 
mucous  membrane  becomes  more  skin-like  and  less  senative. 
In  recent  cases  the  prolapse  may  become  incarcerated  and  gan- 
grenoiis. 

Treatment. — Internal  treatment  during  the  initial  stage  promises 
good  results.  liather  small  and  recent  cases  of  prolapse  may  be 
cured  by  regulation  of  the  bowels,  avoidance  of  strong  bearing- 
down  pressure,  tonic  treatment  of  the  rectnm  such  as  cold  washing 
and  sitz  baths,  with  astringent  solutions,  douches,  and,  in  children, 
painting  of  the  mucous  membrane  with  1-  to  5-per-cent.  solutions 
of  silver  nitrate. 

Treatment  in  cases  of  infantile  prolapse  demands,  according  to 
Xlilward : 

{(it  liemoval-of  the  exciting  cause. 

(ft)  Mciisures  for  the  relief  of  the  predisposing  causes. 

(cl  Uciiuction  and  maintenance  in  position  of  the  displaced  giut, 

(o)  \"esical  culculus.  phimosis,  worms,  diarrhea,  constipation,  etc., 
must  be  efficiently  treated, 

{li)  Xutrition  must  be  improved  by  correcting  the  diet,  and 
debility  met  by  the  exhibition  of  tonics.  These  children  are  often 
underfed  i>r  ill-nouri-hed  by  insufficienc>'  of  milk  and  the  substitu- 
tion of  artiticial  ftxxls-  In  the  waj"  of  tonics  they  may  be  given 
iron,  the  s\tui»  of  h\-(K>pht>sphites,  malt  extract,  and  cod-liver  oil, 

IC'  The  r»tluotion  of  the  pmlapse  is  effwted  by  washing  it  with 
ci>ld  water,  gently  s«|ueezing  out  the  eilenm  with  the  Hat  of  the 
four  finj^-rs  and  the  thumb,  and  pressing  it  hack  [n^inic  the  anus 
lietwi-en  the  cNpinitory  gasps.  The  fingers  should  he  wc4l  oiletl. 
and  the  ihild's  buitiH-ks  slightly  raiscil.  \\hen  the  pn>lapse  is 
quite  reiliuf^l,  a  snudl  p.i<l  of  foldtxl  lint  is  put  over  the  anus,  and 
the  buttiMks  are  str,»pi>e<l  together  over  it.  Se\eral  strips  of 
adhi-siw  phtstor  sm'  nwesssirv,  ami  the  physiiinn  shoukl  finally  see 
that  the  rciluction  is  maintainwl — that  the  nx'tal  mutvus  ntenibrane 
dot's  not  ap|H'iir  at  the  e»lge  of  the  straj>s.  It  is  als*'  well  to  bandage 
the  tiiighs  ti'p'ihfr. 

In  ailuits  -uUiiiaueous  injections  nf  erj^'tin  •'.!  tti  0.2  lim. 
■J  til  ">  srniiis  :tiid  sir.whnin  O.ikH  to  O.it':^  J.,  to  t'^  gtaiii-  niay 
K'  iii:i.ic  iiit.'  the  n-^ion.  Tliesi'  iiijtvtioiis  ai\'  <.ti.i  i.«  he  vtften 
ortit-ju ioTi-  ill  >[r<-iiinlu'ning  the  nius<'ular  jiiwer  I'f  the  sphinorer. 
Similar  O"*!  rt-ili-  M-nu'iinies  follow  lavai:e  oi  the  nx-Huii  and 
intnmiial  iitr.i.ii.-aii.'ii.  ^las^aJ^■  of  tht-  >{>hiiioier  i?  saiil  to 
tx>wenull>    srrviiinhen    the  uius^-wlar   loiius.     .\fl«T   rvdu«.-in^    the 


PROLA  PSR  OF  THE  RSCTVM 


fl47 


di»I>l»('e<I  >!iit,  oirnilar  movcnients  an-  pfrformcrl  with  the  index 
finger  uutsifk-  uf  tht-  »p1iiiu'U-r  uiii.  kiit'iiiltiifi;  of  the  iiiiL^'lt-N  of  the 
floor  of  thtr  ])elvis,  and  finally  vibmlions  with  the  finger  intn»duce>) 
into  tlif  rivtiiin.  When  miissnge  is  praoti<^«l  in  this  manner  imee 
or  Iwic-e  dailj-.  fairly  good  elosiire  of  tfic  sphincter  niiiy  he  Immght 
iibout. 

Non-replaccsbic  pndupse  should  l>e  preveiitwl  frmn  protruding 
hy  n  pnijierly  ndju.sted  reetal  Iniss,  Such  an  apparatus  as  Uie 
reetal  truss  uf  KMnitroh  (Fig.  100)  is  of  value.  The  nietliod  of 
applieatiim  is  sufficiently  shown  by  the  illustmtiun.  This  Hppu* 
ratus  is  uiadr  as  a  finn  oval  bulh  of  rubber  al>out  the  length  of 
a  finger,  which  adapts  itself  to  the  \axv  uiid  siUiiition  of  the  rectum. 
In  ehililfx-n,  one  of  the  beat  mcthocb  of  keeping  up  tlie  prolapsed 
rectum  is  to  strap  the  buttocks  together  after  each  defecutioti. 
It  is  occasion  a  1 1,\'  pnssible  to  retain  mild  prolapses  by  cotton  wads 
and  a  T-I>andnge. 


Fio.  ICa— Roelul  iriUH.     ( ICvmareh.} 

A  recent  prolapse  may  usually  be  reduced  by  gentle  pressure 
of  tile  (itiger  with  the  aid  of  an  oile«I  compress.  When  a  prolapse 
)i»s  existeii  fur  some  time  or  when  it  is  iiienrcenited.  it  may  become 
ver>'  difficult  of  reduction.  The  patient  is  then  placed  in  the  left 
lateral  position,  with  the  pelvis  elex'atiHl.  and  attempts  are  made 
to  replace  the  prolapse  by  gentle  massage.  Should  this  l>e  unsuc- 
c'cs.'«Jul.  the  prolapse  may  lie  gradually  r^nkuTd  hy  a  cotton  wad 
and  a  T-baiidage.  Sometimes  it  is  necessary  to  give  a  genera! 
anesthetic  or  to  induce  uiesthesia  of  the  [wirts  by  the  intraspinal 
racthm!  in  order  to  reduce  the  prolapse. 

Hajeeh  recommends  the  following  treatment  fi»r  rectal  pn)liip«e 
in  children:  .*\  lii|>eriiig  piecr  of  tn-,  nbiml  three  inches  long,  an<l 
one  inch  in  diameter  at  the  large  end,  is  wrapped  with  iwloionn 
gauze,  and  its  point  pn-ssed  gently  against  the  c«nt«r  of  the  pr(>- 
lapsed  mn.'te  until  the  hitler  is  rcplaciNl;  the  ice  tamjxm  will  remain 
in  the  rectum  without  the  hel|i  of  tiny  n-li-ntixe  bandage,  |irovi<h'it 
it  is  piL-ihcfl  in  far  enough.  .\  fresh  pietv  of  ice  is  employe<l  in  thi.* 
way  after  each  act  of  ilefecatioii.  Tlu.'i  trentment  .siM>n  cures  the 
pnilapsp;  it  seems  to  act  by  tinptying  the  bluml vessels  imd  height- 
ening tl)e  contractility  of  the  rectum. 

The  indication  for  surgical  intervention  <lepends  on  tlie  degree 
uf  ilisciimfort  experienced.   In  cases  in  which  there  are  permanent^' 


L 


848 


DISEASES  OF  THE  RECTUM 


marked  disturbances,  pains  and  liemorrhages,  and  in  which  the 
above  internal  and  mechanieal  procedures  do  not  lead  to  success, 
operative  measures  should  be  resorted  to.  Operations  for  prolapse 
are,  as  a  rule,  not  particularly  dangerous. 


FBOCTOSFASM. 

The  tendencj-  of  the  intestine  to  contract  spasmodically  increases 
with  the  distance  the  contents  have  traveled:  the  severe  spasms 
occur  mostly  in  the  rectum  and  anus.  Proctospasm  leads  to 
irregular  evacuation  and  constipation,  particularly  when  a  spastic 

contraction  of  the  anal  muscles  ac- 
companies it.  The  spasm  is  usually 
followed  by  a  very  unpleasant,  even 
painful  pressure  of  desire  for  stool, 
without  result  {see  page  388). 

The  sj-mptoms  of  proctospasm  are 
violent  pains  in  the  rectum,  with  a 
persistent  continuous  contraction  of 
the  anal  sphincter.  The  pains  occur 
usually  at  night  in  periodic  seizures; 
the  patient  awakens  with  the  pain, 
which  may  attain  great  intensity  and 
is  characterized  by  the  sensation  of 
spasmodic  anal  contraction.  This  is 
what  is  actually  taking  place.  If 
the  attempt  be  made  to  insert  the 
finger  into  the  anus,  this  will  be  found 
to  be  scarcely  possible.  The  attack 
usually  persists  for  some  minutes. 

The  tendency  toward  constriction 
of  the  lower  sections  of  the  intestine, 
easily  recognizable  roentgenographi- 
cally,  usually  develops  secondarily 
from  local  affections  of  the  rectum  and 
the  anus— inflammations,  ulcers,  fis- 
sures, hemorrhoids,  and  foreign  bodies 
from  inflammation  of  the  pelvic  organs  in  the  female  or  cystitis 
and  affections  of  the  prostate  in  themiale.  Proctospasm  arises  also 
through  irritation  of  the  vegetative  nervous  system  of  the  pelvic 
area,  r.  g.,  in  crises  nt  tabes,  hysteria,  and  neurasthenia.  Tenesmus 
with  intense  puins,  which  increase  paroxysmally  up  to  attacks  of 
weakness,  occurs  during  the  passage  of  the  stool,  and  continues  for 
some  tune  after;  it  may  even  extend  to  the  bladder  and  induce 
ischuria.  'I'he  diagnosis  is  made  by  digital  examination  by  way  of 
the  rectum,  or  by  roentgenologic  examination  after  an  enema  of 
bismuth  emulsion. 


Fi«.  161- — Rei'tn!  rcfrinerstor. 
(Ataporger.) 
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Trefttment.^ — In  cases  of  purely  functional-  proctospasm  the 
treatment  must  be  directed  to  the  general  ner\'DUs  disease  under- 
lying the  spasm.  The  local  measures  especially  to  be  considered 
are;  galvanization  of  the  abdomen  and  rectum  with  weak  currents, 
dilatation  of  the  anus  with  rectal  sounds  of  increasing  sizes,  and 
application  of  the  rectal  refrigerator,  Atzperger's  apparatus 
(Fig.  161)  is  a  useful  instrument  for  this  purpose.  This  rectal 
refrigerator  consists  of  a  hollow  metal  cone  (o)  about  seven  centi- 
meters {2i  inches)  long,  furnished  with  a  contrivance  for  the  cireu- 
lation  of  cold  water.  The  end  of  the  instrument  is  thoroughly 
lubricated  and  inserted  into  the  rectum,  and  water  of  the  desir^ 
temperature  is  allowed  to  circulate.  Occasionally  hot  water 
(100"  F.)  acts  beneficially.  Internally  the  bromids  should  be 
given  or  attempts  should  be  made  to  prevent  the  development  of 
the  attacks  hy  the  administration  of  opium,  morphin,  belladonna, 
codein,  or  cocain,  by  mouth  or  as  suppositories  (see  page  668). 
Should  there  be  spastic  constipation  (see  Chapter  XXXVII),  it 
must  be  carefully  treated.  Papaverin  or  benzyl  benzoate  will 
relieve  the  spasm  (see  page  276). 

PABESIS  AND  PABALTSIS  OF  THE  RECTUM. 

Paresis  and  paralysis  of  the  rectum  are  very  rare  as  primarj'  ner- 
vous conditions.  They  are  most  frequent  as  a  result  of  local  rectal 
affections  (prolapse,  tumors,  proctitis,  hemorrhoids),  diseases  of 
the  genitals  (hypertrophy  of  the  prostate,  strictures  of  the  urethra), 
chronic  constipation,  and  organic  diseases  of  the  brain  and  spinal 
cord.  The  diagnosis  is  made  by  inserting  the  finger  and  ascertaining 
the  absolute  relaxation  and  inability  of  the  sphincter  ani  to  close. 
Patients  are  unable  to  retain  the  feces  during  bodily  exertion, 
coughing  or  sneezing.  In  mild  cases  involuntary  defecation  takes 
place  only  with  diarrhea,  but  in  severe  cases  forme<l  fecal  matter 
is  discharged  involuntarily. 

Treatment.— The  causative  disease,  whatever  it  may  be,  must 
be  properly  treated.  If  none  is  discoverable,  the  treatment  should 
be  directed  toward  improvement  of  the  function  of  the  sphincter. 
This  is  prunarily  attained  by  faradization  of  the  rectum,  continued 
regularly  for  a  long  time.  The  diet  must  be  arranged  as  indicated 
by  the  condition  of  the  stools.  Diarrhea  must  be  treated  with 
antidiarrheic  remedies.  Should  the  feces  be  very  firm,  they  should 
be  rendered  softer  by  means  of  the  diet,  because  then  the  evacuation 
of  the  bowel  is  more  complete  and  the  involuntary  escape  of  feces 
is  restricted.  The  patient  should  carefully  regulate  the  time  of 
taking  food  and,  as  far  as  possible,  of  evacuation  of  the  bowels. 
Should  masses  of  feces  be  firmly  lodged  in  the  ampulla  recti  and 
remain  stationary  there,  they  must  be  softened  by  irrigation.  The 
sphincter  ani  raaj'  be  rendered  more  contractile  bj'  cold  sitz  baths, 
54 


850  DISEASES  OP  THE  RECTUM 

cold  ablutions  of  the  perineum,  and  cold  douches  of  the  rectum. 
Strjchnin  may  be  given  subcutaneously,  OJtOl  to  D.fXVi  CJm.  (^  to 
^  grain),  or  in  suppositories  as  extract  of  nux  vomica  QXVi  Gm. 
(i  grain),  twice  daily  (see  Chapter  XI). 

COCCTOODTHU. 

Coccygodynia,  or  pain  in  the  re^on  of  the  coccyx,  occurs  in 
women,  and  is  increased  by  walking,  micturition.  an«l  defecation. 
Another  affection  which  may  simulate  rectal  neuralgia  is  the  anal 
crisis  of  tabes. 

Tnatnwnt. — El\-  has  sugj^ted  a  treatment  for  coec>godynia 
which  I  have  foun<l  highl\'  satisfacton.'.  It  consists  of  massage 
of  the  ciK-cyx  h\  means  of  the  forefinger  in  the  rectum  and  the 
thumb  on  the  outside,  holding  the  bone  between  them.  The  bone 
is  mn\~ed  backward  and  forward,  and  the  soft  parts  are  moved  about 
on  the  bone.  The  manipulation  is  begun  ver\'  lightly,  and  gradually 
increase<l  in  force  as  the  patient  becomes  less  sensiti\e.  I'sually 
a  few  treatments  at  intervals  of  two  or  three  days  will  suffice  for  a 
cuie.    The  improvement  is  almost  immediate. 

It  is  obser\'et)  that  a  sedative  ointment  rubbed  into  the  skin  of 
the  coccygeal  n^oii  s<inietimes  gives  relief.  The  following  oint- 
ment is  often  fourtd  to  be  efficacious: 

Gm.  «  Cf. 

R — Tinrturs- aiMniii 2  0  5ae 

Cnpirnli  hrlladonna-    .....     30  0  3j 

Misop  ct  ft.  untnientum. 
Si(;.— .\pply  tbonMi|[faly. 

.\lct>h<)l  indiH-es  degeneration  «rf  sensory  ner\es  and  is  us^ul  in 
cwses  of  ciHYvgiMlynia.  Ten  to  twentji"  minims  of  Sft-per-cent. 
alcohol  are  slowly  injectwl  at  the  point  of  pain.  With  the  right 
index  finp-r  in  the  rectum,  the  masirauni  tenderness  is  determined  by 
counter-pressure  with  the  thumb  on  the  outside.  Tlie  finger  in  the 
rectum  acts  as  a  guide  to  the  needle,  dtiecting  it  to  the  painful 
spot,  at  the  same  time  guanting  a|;ainst  perforation.  The  pain 
Itvaxi  the  puncture  lasts  a  few  minutes  aihl  is  fiJIowed  by  a  dull  ache. 
Four  itr  fi\e  injtvtions  at  iiitenuls  of  one  week  are  necessary-. 

The  applii-ation  of  the  actual  cauterj-  is  said  to  constitute  the 
most  rt>rt.tiii  remevly.  .\  Paquelin  cautery  L^  used  to  cauterize 
the  skin  tl^'c^  the  sacr»l  foramina  on  each  <«le.  the  skin  being  burnt 
decjily.  and  the  n-suhing  es*'har  is  then  treated  as  an  ordinary' 
gnintilatinj  wouiul,    t.'ixT.'ygwl»«ny  may  be  necessaij". 


CHAPTER  LIV. 

DISEASES  OF  TIIE  ANTS. 

pRUHiTUS  Ani;  Asm.  Fisttla;  Fissure  or  the  Asvn. 

PRURITUS  ANI. 

pAlNfTL  iu-liinj;  ii)  tlio  tiim)  rr^on  is  aillo)  pruritus  ani.  Tliis 
itchitif;  is  merely  a  sj-tnplom  and  not  a  n-crtal  <lisea.se  (irr  gf.  There 
are  many  raii-W!*  nf  this  di-iiressing  atfc-ction:  const ipiit ion.  htmor- 
riioids.  fissure.  Bstula.  ulcer,  proctitis,  polypi,  papillie.  inverted 
hairs,  janniliir.  goiil,  can-inoma.  .'(jphilis,  foreign  ijotiios,  (iial)ctes, 
iiti'rinc  (Jiscasfs.  rnliculi  iiiwl  a»cHri(k-s  arv  frequently  asMiciated 
with  pniritii-*  aiti.  \Valli.s  believes  the  pruritus  is  (Uic  to  a  smnll 
ukiT  li)cntc<l  iK'twti'ii  tlic  two  sphincters.  He  says  that  in  nver 
!H)  [XT  cent,  of  the  i-ases  so  cxaminetl  a  shallow  iiInT  was  fonntl, 
usuiill,\'  hftwct-n  tlie  two  .*phtnct«-rs,  more  nftcii  in  the  posterior 
half  than  in  the  anterior,  and  Ki-nerally  iii  the  dorHal  mirlline;  in 
some  cases  there  is  more  ttinn  one  nkrr,  and  aK"'"  '"  others  there 
are  various  ilefts  which  occasionall,"!  almost  >nrn)un<l  the  bowd. 
The  ulcer  is  not  easy  to  recognise  by  the  touch,  and  it  requires  a 
certain  amount  of  practice  to  appreciate  its  ]»resenw.  In  the 
Rrst  place  it  must  Ik-  rememlK-reil  that  it  is  unf,v  just  within  the 
anal  niarKin  and  always  Mow  the  internal  sphincter.  The  »nrK»tli 
feeliiiK  of  the  hoilthy  liniiiE  membrane  will  lie  recoguiwHi.  but  wheii 
the  finper  comes  to  this  abraded  or  ulcerntt-d  surface  the  saiUKtth 
feelinn  disappears  and  a  slightly  raise<l  mariziu  can  be  felt  around 
the  rouRh  surface.  There  is  sometimes  pain,  but  more  often  noite, 
as.sociate<l  with  the  examination.  When  the  speculum  is  intriKlueed 
it  must  Ik-  rcmcmltcrtil  tlnit  the  tis.sues  are  pushe<l  in.  some  little 
ilistancp,  by  the  instrument,  and  so  the  ulcer  will  appear  to  be 
higher  up  than  it  really  is.  If  after  its  iutnxluction  the  specuhitn 
be  openwi  to  its  fullest  extent,  the  inexpcrien<'e<I  olwerver  will 
pmbablj'  not  reiii^iiize  the  nhvr;  hul  if  i(  Ik-  only  slightly  openiil 
and  a  careful  view  with  a  headlight  obtained,  the  ulcer  can  be 
clesrly  seen  as  a  shallow,  oval,  livid  abrasion,  ditfering  murkixlly, 
and  mainly  in  color,  from  the  normal  mucous  memhrane.  Here, 
then,  is  a  definite  le-sion  in  a  so  far  indefinite  disease,  and  it  ha« 
seemed  reasonable  to  believe  that  it  might  be  the  cause  of  the 
irritation. 

According  to  Beach,  the  distinct  p)ithtigriiesis  of  pruritus  ani 
consists  of  ^ngk  or  multiple  burrowings  from  the  anal  [KX-kets, 
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emitting  a  serous  or  seropurulent  substance ;  tbe  sinus  may  be 
complete  or  blind  and  is  always  accompanied  by  proctitis,  an<l  fre- 
quently by  cryptitis  and  small  ulcers  at  the  anorectal  line.  There 
is  occasionally  a  causal  relationship  between  tabes  and  pruritus. 
This  possibility  should  be  kept  "in  mind. 

Many  cases  of  pruritus  ani  are  due  to  infection  by  the  Strepto- 
coccus fecalis,  the  portal  of  entry  being  the  anal  canal. 

Pruritus  ani  easentialis  is  due  nut  to  a  local  but  to  a  constitutional 
cause.  It  is  a  primary  affection,  conditioned  upon  trophic  changes 
in  the  nerves  supplying  the  parts.  In  examining  a  well  developed 
and  well  established  case  of  this  kind  it  is  noticed  that  the  skin  of 
the  anus  and  immediate  vicinity  has  become  thickened,  is  drier  than 
normal,  and  has  lost  its  pliability;  that  it  is  raised  into  numer- 
ous radiating  folds  from  which  the  normal  coloring  matter  of  the 
skin  is  absent;  it  presents  a  grayish,  parchment-like  appearance. 
All  these  changes  in  the  condition  of  the  skin  can  l>e  readily 
accounted  for  if  we  assume  that  the  primary  cause  of  the  trouble  is  a 
faulty  nerve  supply  of  the  parts.  The  loss  of  pigment  is  due  to 
absorption  of  the  coloring  matter  of  the. deeper  la,\er  of  the  skin, 
induced  not  bj^  irritation  of  the  parts  from  scratching,  but  by 
abnormal  innervation.  The  appearance  of  the  skin  is  quite  typical 
and  should  l>e  recognized  as  pathognomonic.  The  chronic  inflam- 
mation of  the  epidermis  completely  alters  its  character;  it  becomes 
lai^ly  infiltrated  with  fibrous  tissue,  loses  its  elasticity,  and  becomes 
covered  with  dead  and  sodden  epithelium  (Wallis), 

The  skin  in  pruritus  ani  may  be  either  moist  or  dry.  The  dry, 
scaly  type  is  usually  found  in  neurotic  subjects,  while  the  moist 
variety  is  found  in  the  plethoric.  The  anal  zone  is  ecKematous 
for  the  space  of  perhaps  an  inch  on  every  side,  or  it  may  be  well 
over  the  buttocks,  the  ee/ema  being  the  result  of  scratching  or  of 
serous  discharges  from  the  anal  canal. 

The  following,  according  to  Leaf,  are  the  local  and  general 
conditions  usually  found  associated  with  pruritus: 


Local. 

1.  Disease  of  "the  colon,  rectum,  or 

aaus,  eapecially  fissure,  ulcer, 
chronic  ulceration,  polyi>i,  piles, 
prolapse  of  iiiucoua  membrane, 
fistula,  condylomata,  malignant 
pxiwtliH, 

2.  Skin  alTections  of   the   anoglutcal 

region,  erythema,  eczema,  tinea 
circinata  caused  by  the  tricho- 
phyton. 

3.  Thread  worms. 

4.  Diseases  of  neighl)oring  organs — 

ul«rua,  ovaries,  bladder,  pros- 
tate, etc. 

5.  Uncleanliness. 


Genf.kal. 

I.  Irregularities  in  diet.  Consump- 
tion of  shellfish,  lobster,  or 
Salmon.  Drinking  tea,  coffee, 
cocoa,  or  beer. 


2,  Constipation.      Negligence   in   at- 
tending to  nature's  calls, 


3,  Gout,  diaiwtes,  Bright's  disease, 

rheumatism,  syphilis. 

4.  Overwork. 


5.  Irritable  or  neurotic  temperament. 


fnVRiTvs  Am 
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If  ilcTiiijg  may  iH-eotm-  iiitnlcniblc.  i-s|H-(ia[ly  in  tin*  wtiniitli 
of  th(!  beil.  Not  only  chililreii.  but  adults  iil^n,  nre  apt  ti>  ^^cratch 
tJie  ttoliiiii;  ))urts  until  open  sores  rv»ult> 

Treatment.— Thp  raclirat  trratinent  consists  in  rfmn\nl  of  tfie 
pauM-.  riiristipittion  must  always  receive  jKuper  irnitmnit  (hpp 
Chiiptcr  XXX^'II  on  Ciimiuc-  Onstipation).  The  staf^nation  of 
feces  prcdluirs  venous  congestion,  which  siiperinilnres  excretion  of 
mutus,  thus  keeping  tlie  anus  moist  and  provoking  dermatitis.  The 
same  thiiij:  occurs  in  hcmoirhoids.  fissure,  fistulii,  ulcers,  proctitis, 
prolapse,  and  ncopliism?.  It  is  of  the  utmost  importance  that  the 
anal  region  l>e  kept  clean.  Fecal  snilinic  loftether  with  slight  mois- 
tun-  may  cause  intnleruble  pruritus.  The  use  of  printed  puiK-r  and 
coarse  u>ilct  paper  for  the  toilet  must  he  prohibited.  Pwliculi  and 
woniis  must  receive  due  nlteritiou.  This  is  important  in  the  pru- 
ritus ani  of  children,  for  intestinal  worms  arc  often  present  I  see  pap- 
804). 

Any  ncticral  disease  impliciilcd  must  have  proper  consideration; 
this  includes  the  treatment  of  diahetes,  gout,  rheinnntism,  chole- 
cystitis with  <ilistructivc  jaumltee,  and  un-mia.  Highly  s«ison«l 
fwid,  lobster,  crab,  ami  strong  lea  or  coffee  must  he  interdictwl,  as 
wi'll  lis  nil  jilcoliolic  drinks  (iml  tobacco.  An  enhirgt^tl  prostate  or 
a  displaced  uterus  must  he  cnrrecte<l.  Vaginal  di-whargcs  require 
local  trwitnient.  Primary  skin  diseases,  such  as  ecxenui.  heriies, 
and  ringworm,  must  receive  proper  atlention. 

While  treating  the  underlying  cause,  some  din-et  relief  of  the 

itching  must   be  effected   if   possible.     tJoodell   reeommcnda  the 

followiug  soothing  ajipHcatiun: 

Om,  or  Oa. 
H — <.'lil(irHli9  hydralln, 

('«nip1ione ns     IHIO  ^h 

M,  (-1  Hilde,  I 

Acidi  iNiric!,  1 

t'DKiicntisimpliris U    ISlO  8^ 

Misre, 
Si|i;. — -Xt'i'ly  with  a  bruf  li  thnnt  times  daily,  uflrr  rlcnnsing  Itu;  imtU  with 
hot  WAlitr. 

It  b  sometimes  advisable  to  add  to  the  above  ointment  1  to 
1}  granis  (15  to  211  grains)  of  phenol,  and  in  other  instances  1 
to  U  griuns  of  menthol.  .Applinf  at  bedtime  this  will  often  insure 
H  giMxl  night's  rest. 

Compound  tincture  of  bcnxoin  is  a  mild  styptic  and  antiseptic. 
It  can  lHMipplie<l  lo  the  anal  region  every  night.  The  balsam  causes 
all  the  small  cracks  to  heal.  The  A]>pIic»tion  must  be  continued 
for  several  weeks.  If  the  parts  are  moist  they  may  hi-  dusti-d  with 
Htareh.  calomel,  bismuth  snhnitrate,  kIuc  oxid,  boric  acid,  prepared 
chalk.  snl|)hur,  nr  Hulkley's  antipruritic  powder^whieh  is  prepare*! 
by  rubbing  together  4  dm.  (3j)  each  of  camphor  and  ihloral  until 
liquefied,  and  adding  tliis  to  80  (im,  (Sj)  of  starch. 
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X^mfi  perHistitifc  mhiiI  pruritus  can  frrcjiHMilly  be  irlifvwl  by 
rublijiig  the  n-^inn  witli  ilr\  i-nloiiid.  'I'lii-  purl  i.t  first  wjpoil  ilry 
with  al»s<>rlM>tit  cuttnti,  ami,  with  a  nioUtenol  fiiip-T  cot  iiver  the 
index  fingrr,  tht  powdrr  is  rublwd  iboniu^hly  into  the  iTcvices. 
After  four  i>r  five  itpi^iciilioiiii  the  itehiii);  usuaJly  subsides  per- 
manently. 

Daily  aliliilion  oi  the  unas  with  hot  watpp  and  soap  followwl  by 

fric-tion  of  the  anal  reRion  with  a  7(>-i>rr-ocnt.  aleuhul  and  1:IWH1 

sublimate  salutiun  will  often  iilToni  relief.     'Hie  following  mixture 

is  very  Hfieaeious: 

On.  or  Cr. 
R — Glytenm, 

Almholv U    fiOlO  Si] 

Aridi  stilicylid  ......      2|0  S« 

Mini*. 
Sig,— To  Iw  Rpplii^  wver&l  limw  <l»lly  afUtr  a  hoi  iit)hittna  (it  the  an>l 
fcgion. 

Should  thtr  ilchins  interfere  with  sleep,  the  luc-a)  appli<-atioii  of 
hot  water  fur  fifteen  to  twenty  minutes  at  be<l(imc  will  usually 
procure  a  night's  mt  for  the  patient. 


Fki,  IU.— Anil  ■-.inlnwin  iiiirDclu«r. 


Citrine  ointment  (I'.  S.  V.)  h  frei|uentlv  nsefiil.  It  can  be 
applied  thmugh  the  ointment  introduecr  or  pile  piiw  (big.  I(i2). 
As  u  soothing,  non-irritant  applieation  tlw"  resoreinol  ointment  of 
the  Nationat  FoTmulary  <-an  be  used  with  Uie  pile  pipe. 


^RVRlfUsAy} 


The  Mlowiiiji:  i»  ^{H>tlung  mill  is  *»u\  to  give  ultnuat  iuiinttlinte 
relief: 

OlB.  01  C*. 
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tlii-nolix 

H>'(lTAr^^Ti  Fhloriili  nillfa, 

I'k'U 

Mcni.holis  ..... 
Ziiioi  oAidi  ..... 
IVlrolnIi 

.\iii))>  laiiio  li,vdr(«i 
MiHri!  ft  fl.  iiuguf^nlum. 
i^i^.^Uulhr  with  wilrr  n*  hi>l  ns  run  lie  bortip  and  ii|>pl}'  th<-  oititnwnl  Iwim 
liiiilv. 
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The  fullowing  haa  also  been  found  very  bciiefiriB) : 

H— Aniwlhrtim 410  SJ 

Zind  nxidi               2  0  Jsa 

Adipm  lanv  hydros! IS  0  Sn 

Pi-rruluii       .           ISJO  5n 

Miscc  pt  fl.  tinnufiil iim. 

Si((. — Aiijily  thriT  iiriimxinily. 

Pruritus  iK-int;  a  n-sult  of  pR-ssun-  upim  tin-  iiorvc  icmiiiuilM  by 
incTcase<l  Mock!  suppi,\'  on  the  one  hand  anil  a  scaly  op  homy  con- 
<!itiiiii  of  the  skin  on  the  other,  the  i-hief  iiidit-atioii  is  Ii»  liitniiiiHh 
the  binoil  supply  anil  desensitize  the  nene  endings,  and  this  indi- 
cation is  fully  met  by  the  liy|MHlcnnic  injection  of  (juiniii  nnri 
niea  h,MlrochIoriil  .■*()hition.  The  nenlle  is  insertetl  about  an  inch 
from  the  anid  ninr^tn,  lui  a  line  with  the  tulxTosity  of  the  i.-«chinin, 
and  n  {)St  jxT-eent.  solution  nf  the  donide  salt  directed  first  toward 
the  back  of  the  uiuis,  then  hlIcrall,^',  and  apiin,  with  a  guiding 
finger  in  the  anu.s,  well  toward  the  gterincal  raphe.  Thus  three  injeo* 
tions  are  made  from  one  point  of  iti.T^ertiiin  (about  -if*  minims  beinR 
intHMluced  at  each  injection),  and  this  oixTatinu  is  rc]>cfitcil  on  the 
other  side  of  the  Hitus.  The  litjuid  is  placed  iis  near  hs  [jossiblc  to 
the  anal  muwsn.  but  the  sphincter  must  Ir-  avoided.  The  relief 
alYonted  li,\  tliis  jinKHviitri'  lust-s  from  two  to  four  weeks. 

(iratifyin);  result.s  arc  often  obtained  from  the  use  of  anal  dilators. 
The  patient,  immediately  after  retiring,  in.'*erts  into  the  anus  «a 
large  u  dilatiir  as  it  will  comfortably  accommtHhtte,  and  allows  it  to 
remain  at  least  fifteen  minutes.  I^t  him  d<i  this  every  night  until 
(he  muscles  haie  rehiM-d  sufReicntly  to  reeei\c  a  larger  she.  lljis 
treatment  should  lie  continued,  as  in  other  instances  of  gradunl 
dilatation,  until  the  sphincter  is  more  relaxed  than  it  is  intended 
ultimately  to  l»e,  Tliis  mcthtxl.  unlike  divulslon,  doi-s  not  injure 
the  niunnis  mcnibnine.  The  Mnidl,  bhini,  hanl-rubber  instruments 
found  in  the  shops  in  graduated  sizes  are  all  that  is  net-cssary;  and 
they  are  incxjieiisive  l^'ig.  .V2).  The  treatment  i.-*  to  l»e  followwl 
bv  extreme  tlilatalion  with  the  Holwrts  rectal  dilator  (Figs.  15fi 
and  \b7). 
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Allingham  has  used  an  anal  plug  (Figs,  163  and  164)  to  prevent 
nocturnal  itching.  The  plug  exercises  pressure  upon  the  venous 
plexuses  and  filaments  of  ner\'es  close  to  the  anus.  It  was  suggested 
to  him  b\'  patients  telling  him  they  could  obtain  relief  and  sleep  by 
introducing  the  end  of  the  forefinger  into  the  anus  and  making 
pressure  that  instantly  arrested  the  irritation. 

In  exceptionally  violent  cases  where  local  applications  give  no 
relief  the  Roentgen  ray  may  have  the  desired  effect.  Two  or  three 
applications  at  three-week  inter\al3  have  been  found  to  be  effec- 
tual. Relief  usually  comes  fifteen  days  after  the  first  application. 
The  cases  which  are  the  most  benefited  by  the  Roentgen  ray  are 
those  in  which  lichenification  has  set  in,  with  or  without  an 
eczematuus  condition  and  oozing. 


Fig.  103.— Anal  plug.  Fio.  1 84,— Anal  plug. 

Pruritus  an!  is  an  affection  which  one  would  not  think  of  referring 
to  bacterial  infection.  Wright  says  that  it  had  not  occurred  to 
him  that  it  might  be  due  to  such  a  cause  until  a  patient  who  was 
suffering  from  this  condition  was  referred  to  him  for  the  treatment 
of  an  as.sociated  furunculosis.  He  now  finds  it  difficult  to  under- 
stand how  it  is  possible  to  look  at  pruritus  ani  from  any  other  point 
of  view  than  that  of  a  bacterial  infection.  He  has  found  in  a  number 
of  cases  that  a  platinum  loop  applied  to  the  seat  of  irritation  brought 
away  quite  astonishing  numbers  of  bacteria,  invariably  staphylo- 
cocci and  pseudodiphtheria  bacilli,  and  occasionally  tetrads;  and 
in  each  of  these  cases  life  has  been  rendered  comfortable  or,  if  not 
quite  comfortable,  at  any  rate  quite  endurable,  bj'  the  use  of  appro- 
priate bacterial  \accine3.  Murray  had  cultures  made  in  98  cases 
of  pruritus  ani,  and  found  Streptococcus  fecalis  present  externally 
on  the  skin  in  Ho  of  the  cases.  A  blood  test  in  each  of  the  85  cases 
further  showed  that  the  patient's  resistance  against  streptococci  was 
low,  while  it  remained  high  for  other  microorganisms.  All  of  these 
cases  were  treatetl  with  autogenous  vaccine,  with  the  result  that 
itcliing  ceased  and  streptococci  ceased  to  be  found  in  smear  and 
swab  after  a  period  of  treatment  \'arying  from  the  first  to  the  eighth 
injection.  In  one  case  a  lowered  resistance  to  the  Bacillus  coli  was 
also  found,  and  in  this  case  vaccines  of  both  organisms  were  used. 
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Should  these  methods  fail,  it  is  frequently  unperative  to  resort 
to  surreal  measures.  It  may  be  necessary  to  remove  h>pertro- 
phied  skin  folds.  Anal  pockets  must  be  opened  and  drained.  Anal 
papillffi  are  to  be  removed.  TTie  operation  devised  by  Ball  has 
given  the  best  results;  it  consists  in  dividing  all  the  sensory  nerves 
supplying  the  skin  of  the  anus  and  anal  canal  which  proceed  from 
branches  of  the  third  and  fourth  sacral  nerves.  This  operation 
renders  the  region  superficially  anesthetic,  and  the  pruritus  is 
immediately  relieved. 

ANAL  FISTULA. 

A  fistula  begins  in  an  abscess  in  the  cellular  tissue  around  the  anus. 
This  abscess  may  be  directly  under  the  skin  or  in  the  submucous 
tissue.  Instead  of  forming  an  exit,  the  pus  may  burrow  in  many 
directions,  making  honeycomb  ramifications.  The  abscess  may 
break  through  the  outer  skin  or  through  the  mucous  membrane, 
making  a  sinus.  The  longer  a  fistula  is  left,  the  more  does  it  burrow 
and  the  more  difficult  it  is  to  cure. 

A  simple  fistula,  as  a  rule,  extends  from  a  point  l)etween  the 
internal  and  external  sphincters  a  distance  of  about  one  and  a  half 
inches  from  the  anus.  The  ends  of  the  fistulous  tract  are  usually 
small  openings,  while  the  space  between  may  be  long  and  tortuous. 
The  internal  oi)ening  may  be  high  up  in  the  rectum  or  quite  low. 
The  fistulous  tract  is  usually  lined  with  a  pyogenic  membrane,  and 
pus  exudes  from  all  parts  of  its  ramifications.  The  classification  of 
fistutie  depends  upon  the  situation  of  their  openings. 

A  complete  fistula  opens  on  both  the  mucous  membrane  and  the 
cutaneous  surface.  A  complete  external  fistula  has  both  openings 
on  the  cutaneous  surface.  A  complete  internal  fistula  has  both 
openings  on  the  mucous  membrane.  A  blind  external  fistula  has 
one. opening  only — on  the  cutaneous  surface.  A  blind  internal 
fistula  opens  on  the  mucous  membrane  onI,\-. 

A  variety-  of  complete  fistula  called  the  "horseshoe"  runs  fmm 
one  ischiorectal  fossa  to  the  other,  usually  with  one  external  and 
one  or  two  internal  openings. 

Whether  the  opening  be  internal  only  or  the  fistula  be  complete, 
the  watery  and  acrid  pus  which  contaminates  the  anal  margin  is  apt 
to  set  up  very  intense  pruritus,  and  thus  fistula  is  a  very  common 
cause  of  this  latter  condition.  The  itching  in  these  cases  is  also 
said  to  be  due  to  the  presence  of  minute  fecal  particles  caught  in  the 
granulations  of  the  fistulous  opening,  as  is  the  ca,se  in  anal  fissure. 

Fistulse  frequently  follow  proctitis,  ulcers,  hemorrhoids,  and 
strictures.  The  inflammatory  process  penetrates  into  the  periproc- 
tal  tissues,  inducing  infiltration,  and  this  becomes  infected  so  that  an 
abscess  develops.  This  abscess  may  burrow  toward  the  rectum 
or  under  the  external  integument  of  the  anal  region,  perforating 
and  thus  establishing  a  fistula.     When  a  peripnictal  abscess  nip- 
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tures  into  the  rectum  only,  but  not  through  the  skin,  the  condition 
is  termed  an  incomplete  internal  fistulie.  Tubercular  6stulK  are 
very  frequent. 

Diapioais.— The  most  reliable  diagnostic  measure  to  detenoine 
the  existence  of  a  complete  Bstula  is  to  inject  peroxid  of  hydrogen 
into  the  external  opening.  If  the  fistula  is  incomplete,  tension  and 
pain  will  follow;  if  it  is  complete,  foam  will  escape  from  the  anus. 
The  internal  opening  in  a  complete  fistula  is  a  matter  of  verj-  con- 
siderable importance,  as,  unless  acquainted  with  its  usual  position 
(between  the  sphincters),  the  surgeon  may  fail  to  find  it.  Bismuth 
paste  or  carmin  injected  in  the  outer  opening  of  a  complete  fistula 
can  be  easilyseenc()minf;thr<mgh  the  internal  opening  (see  page  128), 

I'nder  certain  circiunstanccs  fistulie  maj-  develop  without  the 
knowleilge  of  the  patient,  whose  attention  is  aroused  only  when 
the  fistula,  external  or  internal,  discharges  purulent  matter  which 
moistens  and  soils  the  linen.  The  personal  discomforts  caused  by 
these  conditions  may  be  slight  at  the  time.  On  the  other  hand, 
very  considerable  inflammatory'  phenomena  and  severe  pain  may 
be  induced  by  fistulce  retaining  their  contents.  Probing  the  fistula 
will  demonstrate  the  diagnosis  and  its  anatomic  nature  (complete 
or  incomplete  fistula). 

Trsatment.  ^ — The  treatment  of  fistula  belongs  entirely  to  the 
surgeon.  Antiseptic  irrigations  rarely  cure.  Allingham  used  phenol 
with  some  success.  liose  completely'  cured  a  rectal  fistula  with  the 
use  of  carbon  dioxid.  A  current  of  the  gas  was  passed  into  the 
external  opening,  through  the  sinus  and  into  the  rectum,  filling  the 
bowel  to  its  full  capacit\'.  The  fistula  was  completelj'  and  entirely 
closed  and  healed  after  twelve  treatments. 

Pennington  reports  having  treated  man\-  cases  with  Beck's  bis- 
muth paste.  In  most  of  these  the  fistula'  were  located  in  the  pos- 
terior anal  quadrant,  and  apparently  were  not  very  extensive.  All 
of  them,  however,  communicated  with  the  rectum.  The  injections 
were  given  once  or  twice  a  week,  and  the  treatment  extended  over 
a  period  of  two  to  six  weeks.  The  ap()arent  results  were  eminently 
satisfactory. 

Complete  fistulie  should  be  opened  along  their  entire  extent  and 
packeil.  Incomplete  fistulie  are  first  oonverti'd  into  complete  ones 
and  then  incised.  Absces-ses  in  the  vicinit\'  of  the  rectum  require 
surgical  intervention.  Fains  and  inflammatory  conditions  are  to  be 
treated  by  rest  in  bed,  anodynes,  ice,  and  sitz  baths. 

PISSURE  OF  THE  ANUS. 

Fissures  of  the  unus  arc  small  or  large  elongated  oval  tears  and 
linear  ulcers  at  the  margin  of  the  anu.s.  They  usually  consist  of  a 
solution  in  the  contiiniity  of  the  mucous  membrane,  with  a  yellow- 
ish-gray base,  and  .secrete  scarcely-  any  noticeable  pus.     Only  when 
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py  have  fxislH  fur  somt-  tijiii*  iind  iiltniiKvl  ruiKidi^raMc  depth 
U.TV  thc.v  covered  with  a  mucoid  exudate.  The  linear  ukt-rs  citr*- 
sioniilly  penetrate  tleep  iiit<i  the  iiui.iele  titid  expiise  the  fil»ers  of  the 
extcnml  sphiiirtcr.  Anal  fissures  in«y  in-  very  loiij;  and  sprewd  lis 
far  tip  lis  thr  inuciins  nn-iiiiirnne  nf  ilie  reetuin;  ihey  are  asually 
situiited  in  the  median  line,  in  cither  the  anteriur  or  the  iMwterior 
eomini-tsurie,  \'ery  rurcl.\'  hiterally. 

'Ilie  external  end  of  the  fissure  is  neca»ionall,v  the  site  of  «  -SJiinll 
fli-shy  pnimiiieiKf  nr  "seiiiinel  pile,"  the  explanation  of  vrhieh 
we  owe  t(i  Hall,  lie  has  ck'arly  shown  that  this  i^  uii  tinal  valve 
uf  Morgaifiii  whti-h  has  lieen  dragged  <io»n  h\  the  pressure  of  hard- 
ened feces  and  has  left  in  its  truck  a  l(>ni;itii<linai  ulcir  ur  f)!««ure 
extending  from  the  level  of  the  normal  ring  of  valves  to  the  outside 
of  the  nnus.  where  ft-ciil  pressure  can  no  longer  exert  its  infhienie. 
In  such  eases  the  seniinel  pile  will  always  point  to  this  particuliir 
type  of  fissure  and  denote  (he  true  niitiire  of  its  origin,  Kissures 
neciisionally  give  rise  to  and  l>eeome  e<iinplicate<l  with  hlind  internal 
GstuliP.  due  to  hurrnwinif  from  the  ulcenitetl  surfinT,  The  diagno- 
sis of  this  eondition  must  he  made  hy  observing  the  exudation  of  n 
definite  amount  of  pus  and  l),v  (he  iis4-  of  »  pmlH-. 

The  cause  of  these  tears  cannot  always  he  eliciteil.  Clirouie 
constipation  with  very  liani  feces  contributes  to  their  development, 
especially  when  the  anus  is  xt-ry  tight  and  the  anal  skin  tender. 
They  may  also  Ix-  cttused  meehnnieidly.  espctiully  from  the  use  of 
toilet  pa|xT.  Fissures  make  their  appearanee  as  seetni<lary  uh-ers 
in  eonseyiieiice  of  gonorrlieji.  syphilis,  tulwrciihisis.  and  hemor- 
rhoiils.     They  occur  more  frequently  in  the  female  than  in  the  nntle. 

Sjmptoins.— (  iinically.  anal  fissure  is  characterized  iirst  by  pains, 
which  are  particularly  marked  during  the  passage  of  feces  through 
the  torn  anus.  Severe  pain  frt-queiidy  occurs  in  the  fis.sure  even 
after  <iefccation.  evoking  reflex  spasms,  The  pains  may  nuliair 
towan)  the  bladder,  the  genitals,  and  the  thighs.  Kveu  with  minute 
fissures  the  pain  is  often  intolerable.  Hemorrhage  fnim  the  fissure 
is  frccpient  during  defecation.  The  ]mlieiit'>  an-  iuiiiiiveiiient*il 
extremely  by  these  pains;  (hey  anxiously  refrain  from  going  to 
sliHil.  and  even  avoid  the  exindsion  of  HiKiis.  The  symptoms  are 
least  apiNirent  liuring  btHlily  rest.  IVurilus  is  a  common  symptom 
of  fissure  and  ma\  he  the  only  s\mjitom  which  induces  the  patient 
to  seek  iidvice. 

The  diagnosis  is  easily'  made  hy  a  careful  inspection  of  the  anus. 
It  is,  however,  essential  to  smooth  out  the  unus  entirely,  ns  small 
fissures  are  often  deeply  eoneeateil  in  the  fohis  at  the  mucocutaneous 
jimetion. 

Tr«stmDDt.  .\  good  deal  can  he  aeconiplishtil  by  prophylaxis 
in  pcTsons  who  have  previously  been  afllicted  with  fiw.ures.  .\p)in»- 
priate  tmiltneni  of  the  chronic  nmstipation  and  extreme  cleanliness 
of  the  anus  will  do  much  as  pren-ntive  measures.  Such  persotit) 
ahouki  .-tvoid  the  exertion  of  much  pressure  during  defeeutjon. 
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To  bring  about  the  healing  of  a  recent  fissure  as  quickly  as 
possible  it  is  best  to  place  the  patient  in  bed  for  at  least  one  week, 
retard  the  defecation  artificially  by  prescribing  a  liquid  diet,  and 
administer  ten  drops  of  the  tincture  of  opium  three  times  a  day. 
The  fissure  itself  should  be  covered  with  a  dusting  powder  {xero- 
form,  iodoform,  anestbesin,  orthoform,  chloretone),  and  all  unneces- 
sary manipulations  of  the  anus  avoided.  Eight  days  later  a  lai^ 
dose  of  castor  oil  is  given.  The  patients  should  go  to  stool  only 
when  they  have  the  sensation  that  the  fecal  matter  has  become 
liquid.  To  effect  a  complete  cure,  it  is  important  that  the  passage 
of  feces  be  suspended  for  fully  eight  days.  Frequently,  however, 
this  object  is  not  attained  in  eight  days,  and  in  such  cases  the  treat- 
ment must  be  repeated  once  or  twice. 

An  alternative  method,  recommended  by  a  number  of  authors, 
seems  to  be  quite  successful.  Here  defecation  is  not  interrupted; 
on  the  contrary,  it  is  increased  by  a  chemically  active  diet  and  bj 
mild  purgatives  (castor  oil,  mineral  salts,  bitter  saline  waters)  or 
oil  enemata  (^  pint  at  night).  At  the  same  time  rest  in  bed,  if 
possible,  is  very  beneficial.  The  patient  during  this  time  may  be 
on  full  diet.  Before  everj-  defecation  a  small  wad  of  absorbent 
cotton  saturated  with  a  5-  to  lO-per-cent.  solution  of  cocain  b 
iriserte<l  into  the  rectum ;  the  cotton  remains  there,  to  be  expelle<i 
painlessly  with  the  pending  3t(X)l.  The  care  of  the  anus  must  be 
very  thorough  after  every  act  of  defecation,  in  order  to  avoid 
stretching  or  irritation  of  the  fissure.  One  of  the  best  applications 
is  a  suppositorj-  of  opium  0.02  Gm.  {J  grain)  and  extract  of  bella- 
donna fl.Ol  Gm.  (J  grain).  By  these  methods  it  is  possible  to  bring 
about  painless  e\'acuation3  and  to  avoid  unnecessary  irritation  of 
the  fissure,  thus  accelerating  the  process  of  healing. 

But  in  case  of  failure  frequent  cauterization  with  pure  silver 
nitrate,  lO-per-cent,  nitrate-of-silver  solution,  or  pure  ichthyol  is 
beneficial.  Cauterization  should  never  be  practiced  without  the 
previous  induction  of  local  anesthesia.  The  fissure  can  be  easily 
anesthetized  by  means  of  s  wad  of  absorbent  cotton  saturated  with 
a  2-  to  5-per-cent.  solution  of  cocain  and  allowed  to  remain  in  the 
anus  a  few  minutes.  Without  local  anesthesia  intolerable  pains 
follow  the  cauterization.  The  fissure,  after  cocainization,  may  be 
energetically  brushed  twice  daily  with  pure  ichthyol;  or  it  can  be 
first  dusted  with  anesthesin  or  orthoform  and  then  painted  with 
ichthjol.  This  is  to  be  done  daily  for  one  week  and  then  every 
other  day  until  the  ulcer  is  healed.  If  there  has  been  much  spasm 
of  the  sphincter,  Tuttle  smears  the  parts  with  an  ointment  com- 
pound, as  follow.s: 

Qm.  or  Cr. 
I( — IriKiicnlislramonii, 

I'njzuenii  iiciladonna:', 

I'llt^lfnti  hvfKiryami     ....   aft     I5{0  5'v 

Misce  d  h.  unpientum. 
Sig.^Apply  freely. 
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This  has  always  seemed  to  relieve  the  spasm,  and  controls  the 
pain  resulting  from  the  application  of  the  ichthyol.  When  the 
fissures  are  small,  a  camel-hair  brush  saturated  with  pure  ichthyol 
may  be  introduced  into  the  anus  without  cocain;  the  anus  then 
contracts  reflexly  and  presses  the  ichthyol  into  all  its  recesses  and 
folds.  Instead  of  this,  when  the  patients  are  very  sensitive,  an 
ichthyol  ointment  has  been  found  useful: 

Gm.  or  Cc. 

I^ — Cocain  ce  hydrochloridi, 

Exiracti  bclladoiuiiB     ....  45      0106  gr.  j 

Ichtliyoli .      6|0  Sise 

Misce. 
Sig. — To  lie  introduced  warm  by  means  of  a  sound  wrapped  with  absorbent 
cotton. 

A  superficial  cauterization  may  also  be  induced  by  a  Paquelin 
thermocauter;;  it  is  essential,  however,  to  cocainize  previously  and 
to  apply  afterward  the  following  ointment: 

^ — Acidi  borici 3  0  p-.  xlv 

Cocaino' 10  ^r.  xv 

Adipis  taiioi  hydi UF.i 25  0  3vj 

Petrokli 6  0  %iaa 

Misce  et  ft,  ungucntuni. 

Sig.— Apply. 

The  -entire  reRion  of  the  anus  must  be  repeatedly  covered  with 
this  ointment. 

For  hemorrhage,  epinephrin  can  be  usal.  Epinephrin  supposi- 
tories have  a  cooling,  hemostatic  effect,  and  can  be  employed  with 
gra.tifying  results.     Epinephrin  ointment  also  is  available. 

Cool  sitz  baths  and  local  applications  are  valuable  adjuvants 
to  the  treatment  of  the  fissure. 

It  is  found  that  the  wearing  of  a  hemorrhoidal  pessary  for  ten 
to  fourteen  da^s  (daily  one  or  two  hours)  is  capable  of  relieving 
the  pains  and  will  often  bring  about  a  cure  (Figs.  149  and  150). 

Doctor  Bensaudc,  of  Paris,  highly  recommends  the  high-frequency 
current  in  every  case  of  fissure.  He  introduces  the  electrode  inti> 
the  rectmn  and  allows  the  current  to  pass  through  for  five  minutes 
at  each  seatice.  The  patient  receives  a  treatment  every  day  until 
the  pain  is  reli('\ed  and  then  every  other  daj'.  Ilecovery  usually 
takes  place  in  two  to  three  weeks. 

Dilatation  or  divulsion  of  the  anal  sphincters  often  brings  about 
complete  reco\ery.  This  operation  may  be  done  with  a  bivalve 
speculum,  but  better  with  the  fingers.  The  two  first  fingers  are 
gently  inserte<l  into  the  rectum  after  the  patient  has  been  fully 
anesthetized.  The  anus  is  then  thoroughly  stretched,  antero- 
posteriorly  first,  then  laterally.    This  is  repeated  until  all  spasm  has 
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disappeared  and  the  canal  remains  patulous.     The  operation  must 
not  be  overdone,  or  it  ma,\'  lead  to  permanent  relaxation. 

Should  these  methods  fail  to  bring  about  a  recovery,  surgical 
inter\'ention  is  necessary.  Surgical  methods  of  treatment  consist 
in  the  superficial  and  deep  section  of  the  fissure,  or  completely 
cutting  the  external  sphincter  muscle  in  such  a  way  that  its  fibers 
are  divided  transversely. 


COMPARATIVE  SCALES  OF  THE  METRIC  AND 
APOTHECARIES'  WEIGHTS  AND  MEASURES. 


Fluid  Mauun. 

ApQthKH'icB'  Wpiffht. 

Gm-  or  Ce-             Ounc«a.     Minima, 

C)iinc«.       Gnuna. 

1000 

= 

33  +  390.6 

32  +     72.4 

500 

= 

16 

+  435.3 

16  +    36.2 

2.t0 

= 

8 

+  217.7 

8+18.1 

100 

= 

3 

+  183.1 

3  +   103.2 

50 

= 

1 

H-  331,5 

1   +  291.6 

25 

d 

405.77 

385.8 

10 

= 

162.31 

154.3 

5 

= 

81.16 

77.2 

1 

^ 

16.23 

15.4 

Fluid  McMure. 

^Istric. 

2  pintB 

946.358  Gra.orCc. 

1  pint 

473 

179  Gm.  or  Cc. 

i  pint 

236.590  Gm.  orCc. 

3  ounces 

88.721  Gm.  orCc. 

2  ounces 

59. 

147  Gm.  orCc. 

1  ounce 

29.573  Gm.  orCc. 

60  minims 

3.697  Gm.  orCc. 
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intestinal.  Roentgen  fluoroscopy  in 
diagnosis  of,  148 
Adrenalin  (epineph'-i)  in  anal  fissure, 
861 
in  bleeding  hemorrhoids,  823 
in  diagnosis  of  pancreatic  insuffi- 
ciency, 626 
in  esophageal  corrosions,  358 
in  dysenteric  pains,  725,  726,  727 
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Adrenalin  in  fcaatric  hemairhage,  271, 
SI9 

irrigulimiH  in  dyBcnIcry,  726 

in  nervous  liiurrhea,  682 

in  |iylor(W|)aHm,  411 

in  vomit  inn  of  pregnancy,  404 
Aerophaty,  4(U 

diagnuHiH  of,  40*2 

flalulrni^  and,  70t 

hyiKirali  mental  ion  in,  402 

imyohif  treatment  of,  402 

alomarh  tuhc.  in,  402 
Agar  in  constipation,  184,  6C2 

tannin,  278 

tul>ra  for  estimation  of  duodenal 
eniyiiips,  102 
Akerliielm's   rectal   friction   treatment 

of  chronic  const  iim  I  ion,  229 
Akorin,  4  It) 
Albuminuria  in  aciite  intestinal  catarrh, 

Alhniiiuses.  m 

Alcohol  contc[il  of  arlifii'ial  fooib,  189, 
liK) 

effect  of,  (in  paslric  dijjestion,  168 
seei-ction,  267 

in  fiMKi  cures.  ri72 
Alcuroniil  lUmr.  191 
Alinicniary  cadirrh.  thta 

hyiHTM'cn'liiiM,  447 
Aliment  a  I  ion,  iltimlenal.  hOtt.     See  also 
Diet  and  MyieraLimcntaliun. 

in  esophanc.ll  stricture.  :(72 

in  ((H.-'tric  ulivr.  fiOU 

in  hc|iaiic  cirrliiK is,  .liM 
Aliiarin  in  coui|'iitin)(  cotiil  inctl  HCI. 

SI 
Alkali  carl  onaliil  waters,  'JSIt 

i-.trl  i>nii(t's.  2r>4 

chlonn  walcr^,  J.VJ 

cattlu-.  2,. 4 


iHiisiiitmi!:.  fat.ility  of.  'MT 
talis  aliil  atkiiliiiils  in  h; 
drift,  4;;6.  4;i7.  4;!S 


Alkalis  aiiil  atkiiliiiils  in  hy)>i-rchlorhy- 


m  E^^lrK'  tliscHSi',  2iv{,  'J<Wi 
.\lv»>>l,-»r  fni-c^-cs.  iiltivtion,-i  of.  ;Ul 

san-oiii.i,  U46 
Aniel  ic  ilv>cntiTV,  cmctiii  in  in^alntcnt 

.>r.  Til 

cMh'tin-1'b.nuiili  ioitid  in  treat- 
ment  of,  T.M 
Amin>viciil>,  iO 

.\lii|ivuli-s  .•!'  asc('ltc  si-llllii'lt.-<.  .iSl 
Aiiiyl  nitnic  .i,-  s  e^Mtic  s>vlative,  LVS 
AiiijIihWviiui.  ,V> 
.\t>»>  U>|»-m,  ,V^ 
.\nal  iiilsi,ttioti  in  nvt.il  stricliitv.  S;!9 

,-aiHcri>n;ioti  .'f,  SiV,  SlU 

•ic:.v..i;i.>ii  ;ii.  x^' 

dias::i>f>  o;.  V-S' 

its':  ■.;■-    W 

.i:■.■^^.^■.;.■^:  .■:  •.['''■-■'•' •'"r>  m.  ^*l 


Anal  fissure,  epinephrin  in,  861 
etiology  of,  859 
hemorrhage  of,  861 
hemorrhoidal  pessaries  in,  861 
ichtbyolin,  8t)0,  861 
"sentinel  pile"  of,  859 
silver  nitrate  in,  860 
sphincter  spasm  in,  8S0 
surgery  in,  862 
symptonw  of,  859 
treatment  of,  8S9 
6stula,  857 

aniecedentfl  of,  857 
bismuth  paste  in,  858 
compiet*,  837 
diagnosis  of,  858 
"horseshoe,"  857 
hydrogen  peroxid  in,  858 
simple,  857 
surgery  of,  858 
I  symptoms  of,  868 

plugs,  856 
refrigerator,  824 

Analysis,  fractional,  of  gastric  aecre lion, 
7b 

quantitative,  of  stomach  c<Hit«nta, 
76 
Anaslalsis  of  intestine,  63 
Anemia,  ground  itch,  811,  813 
from  hcniorrhoids,  822 
uf  hookwurni  disease,  811 
in  intestinal  toxenua,  689 
miners,  fS06 

pernicious,  sore  mouth  in,  302 
urobihn  and  urobilinogen  in,  110 
Anestbesin  as  a  gastric  antKljiw,  270 
.\DPurii^ni,  racemut^e.  of  mouth,  336 
.-Ynijjna,  abdominal.  52 J 

Ludwi)[  s.  ^0 
.\nKioDia.  cai-ernous.  of  mouth,  336 
.AuKuiltula  infection,  s>-mptoms  of,  816 
tivainieni  of,  816 
intpsiinalis.  S15 
■\nin)al  {larasites  in  esophagus,  361 
in  intestine.  7^ 
in  mouth.  ;t20 
]irotein  pre)iaralious.  187 
Ankvlosixma  duiMlenale,  806.  807,  808 

HU".     <-^t  HiHikwomi. 
AjHHlyncs,  g^-;tric,  270 
AiBiivxia,  cfcviriciiy  in.  215 
nrnxHis,  4 16 

ireaicueni  uf.  417 
.V[M(M<o|>c.  Hirschiuau's.  830 
Aillhra\  (Ht^iule,  Si4 
.\nihlj-s«itcric  wruai  in  eptdcmir  dys- 

caterj,  rj7 
Anlil'crltH'nl.'diwdiet.  ISI 

■Knt»cnm-or.tn\^-sinintfslin»ldiw;aBt«. 

27y 
Aniit\  tic  wn,::v,  in  icastric  ulcet.  506 
At»tj(vrt.:ai>is  ■•:"  in^miioe.  ^ 
Vniiixitrviaciiw  .;«■:.  174 
,Vwtj(\\ri;j.  .xx-jksiv^.AioralcOwtsaf,  301 
Att!»ict'<i^'  dw;,  17*.  WS 
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Antiseptic  mouth  washes,  306 

value  of  tnilk,  174 
Antiaeptica  in  nastric  diseases,  272 

in  intestinal  diseases,  279 
Antitryptic  reaction  in  gastric  carci- 
noma, 544 
Anus,  artificiaJ,  729 

diseases  of,  851.     See  Anal,  and 

PnirituB. 
fissure  of,  858 
Aperient  effect  of  Bugars,  284 

value  of  fruits,  284 
AphthK,  307 

chronic,  308 
treatment  of,  308 
tropica,  308 
Appendicitis,  767 
acute,  767 

bacteria  of,  767 
BlaisdcU's  si^  of,  770 
Blumberg's  sign  of,  770 
cutaneous    hypereBthesia   in, 

769 
diagnosis  of,  147,  769 
diet  in,  777 
etiology  of,  767 
ice  in,  776 

ingestion  of  water  in,  774 
intestinal  irrigation  in,  774 
leukocytosis  in,  775 
Meltzer's  sign  of,  770 
Murphy  drip  in,  774,  778 
nan-«urgical  treatment  of,  776 
Ochsner'a  method  of  treating, 

774 
operative  mortality  of,  773 
opium  in,  778 
from  pinworms,  767 
point  of  pain  in,  770 
INirgation  in,  776 
sigmoidal  disease  and,  786 
symptoms  of,  768 
time  of  operation  in,  774 
trealmcnt  of,  773 

internal  medical,  776,  777 
surgical,  773,  777,  778 
vaceine,  780 
as  a  cause  of  nervous  dyspepda, 

419 
cecal  tuborculoeia  and,  741 
cecum  mobile  and,  770 
chronic,  771 

Aaron's  sign  of,  773 
Bastedo's  dilatation  test  for, 

773 
cpoul  distfniion  teat  for,  772 
diagnosis  of,  772 
diet  in  nim-of)erative  cases  of, 

779 
drinking  euros  in,  779 
Morris'  pressure  point  in,  773 
movable  kidney  and,  768 
Rovsing's  Kjgn  of,  772 
Rulkpvich's  sign  of,  772 
symptoms  of,  771 
65 


Appendicitis,  chronic,  treatment  of,  79 

destructive,  768 
duodenal  ulcer  and,  705 
larvata,  772 

perisigmoiditis  and,  785,  789 
phylacogens  in,  780 
relation  of  other  diseases  to,  767 
visceral  ptosis  and,  768 
Appendicostomy  in  chronic  dysentery, 

729 
Appendicular  inflammation,  767 
Appendix  vermiformis,  Tiaualiiation  of 

by  roentgenography,  187 
Aptyalism,  330 

Aqueous  solutions,  absorption  of,  61 
Argyrosis,  301 

Aromatic  products  of  intestinal  putre- 
faction, 686 
Arsphenamine,  534 

in  amebic  dysentery,  725 
Arteriosclerosis,  628 

abdominal  angina  from,  528 

antiscterosin  in,  532 

diagnosis  of,  530 

etiology  of,  528 

gastric  hemorrhage  from,  528    ' 

ulcer  from,  628 
iodid  medication  in,  532 
patholon'  of,  529 
results  of,  5^ 
symptoms  of,  629 
treatment  of,  530 
hygienic,  531 
m^cinal,  531 
Trunecek's  serum  in,  532 
Artificial  anus,  729 

food  preparations,  177,  187 

compared  with  milk,  189 
Ascaris  lumbricoides,   800,   801.    See 

also  Round  worm. 
Ascites,  hepatic  cirrhosis  and,  592 
paracentesis  in,  595 
potassium  bitartrate  in.  595 
Aspiration  method  of  obtaining  stom- 
ach contents,  68,  206 
stomach  tube,  Chase's,  200 
Asthenia  universalis  congenita,  558 
Astringent  food  and  driiik,  177 
Astringents  in  hypcrchlorhydria,  435 

in  intestinal  diseases,  172,  276 
Atonic  constipation.    Su  Constipation. 
Atony  of  esophagus,  386 

gastro-intesUnal,  pilocarpin  Jn,  392 
of  stomach,    95,    473.    See   also 
Motor  insufficiency, 
faradization  in,  215 
high-frequency  current  in,  219 
shown    by   roentgenography, 
140 
Atrophy  of  liver,  598 
Atropin  as  an  evacuant,  283 

m  gastric  diseases,  271.  392.  435, 

441 
in  ileus,  754 
in  vagotonia,  390,  392 
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Atropin  v»,  pilocarpin,  271 

Atwater  s  luble  of  Tood  values,  153-153 

At»perger  3  rcclal  refrigcralor,  848 

Auerbftch's  plexus,  63 

Autolavage,  201 

AulDDomic  nervous  eyslpm,  388 

Avluil,  t)03 
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Baciixi,  Boas-Oppler,  in  diaicnoeis,  92 
intestinal,  ihat  n-ill  not  grow  on 

gelatin,  177 
tuterck,   demonstrated   in   feces, 
122 
Bacteria  in  fece«,  1  IS 

in  intestine,  122,  686 
in  mouth,  2S9,  700 
pathogenic  affinities  of,  293 
traneniutation  of,  291,  SSI 
fiaelerial  excitants  of  intestinal  peris- 
lalsia.  la'l 
fcm.entation.  699 
growth  in  the  intestine,  686,  699 
preparaliuns  from  feces,  1  IS 
putrefaction.  700 
vaccines  in  appendicitis,  7S0 

in  chronic  intestinal  catarrh, 

649 
in  enteritis  membninatea.  656 
in  gastric  ulcer.  506 
in  truiitusani.  856 
in  ulcerative  colitis.  735 
Bacleriolof^v  of    bile    ducts  and   gall 
bladder.  607 
of  duodenum.  107 
Ball's  operation  in  pruritus  ani,  S5i 
Bandage,  abdominal.  Aaron's,  575 
adhesive  planter.  57S 
I'riessniti.  250 
Banum  ur  bismuth  in  roratgenofraphy. 

135 
Basiedo'^  dUatatiiMi  test  iat  chronic 

AMiendiciti^.  773 
Baths  in  cirrhosis  of  liver.  391 
coM  entire  pack.  24$ 
half.  24S 

indications  for.  249 
moiiicaied.  249 
nuiH'rsl.  "J56 
mud.  257 
pfxilongol.  249 
rub-iiH.  247 
sea,  256 

wami  rtitin'  {tack.  249 
net  riili.  247 
Beail  iv*t  (or  pistrvvinlestmal  iiHilititv. 

129 
Beans  in  did  <<t'  p^tric  patients  167 
Bevftea.  161,  194      ^'i-r  Bouilk»n  cut>¥- 
Bevls  m  pistrio  di«*'vai's.  Ilki 
BeUtoli'm-..'*  Hi  i:».-^ini-  disviv^-s,  2T1 

in  V!W;.>!orjs,  :i92 
Belt,  alibi's! \v-fUster,  37S 


Belt  sign  for  abduminsl  bandage,  575 
Benedict's  effervescence  test  tor  gastric 

acidity,  88 
Bensidin  t«st  for  occult  btood,  123 
Bentyl  benioate  in  amebic  dyaenteiy, 

724 
Beverages  in  constipating  diet  of  intes- 
tinal diseases,  172 
Bile,  58 

Bcida,  58 

constituents  of,  58 
daily  secretion  of,  58 
duct,  agglutination  of,  610 

obstruction,  indications  of,  109 
ducts,  dilatation  of,  615 
diseases  of,  607 
drainage  of,  104 
hemorrbag«  into,  614 
neoplasms  of,  614 
diagnoeis  of,  615 
symptoms  of,  615 
treatment  of,  615 
parasites  of.  616 
in  duodenal  contents,  sigjuficaDce 

of,  109 
enemata.  226 
function  of,  58 
pigments,  58 

in  stool.  122,  637 
secretion.  HCI  and,  259 
in  stomach.  66 
Bilhania,  817 

Biliary  calcuh  from  tremalodes,  818 
Bilirubin  in  feces,  significance  of,  122, 

646 
Bismuth  in  gastric  diseases,  265,  266 
in  roentgenography,  137,  138,  139 
salts.  2&5 
stomatitis,  300 
Bitter  waters.  254 
Biiiers.  266 
Bhsiefs  from  hot  anittcaliouB,  how  to 

avoid.  250 
Blood  in  feces,  d^nonslialion  of,  123 
occult,  in  feces,  beiuidin  test  for, 
1-23 
pbeooJi^thalein  ring  test 

for.  124 
^nificance  of,  123 
specirosecqiic      detection 
fi.  123 
in  intestinal  lubercukwB,  133, 
73S 
in  stomach  contents.  66.  88 

Weber's  guaiac  test   for, 

i(vi  in  diagmisis  of  duodenal  uleer, 
ni9 
Bkxtil-iTvin  |>rppttr3iiioiKL  ISS 
Bk>od-su^ai  in  gastric  carciooina.  5*5 
Blumbi^n:  s  sign  of  acute  appendicitis, 

7AI 
Boa.<'  I'xin-anal  treatment  for  hemor- 
rb.>id#,  S;7 
rrctal  eleeuode.  231 


^^^^^^^^^^^^^^^     ISDKX                                             867       ^H 

^H^     Bona'  iiiomndi  electrodp,  310 

CuciDomaot  colon,  roenlgroOKraphy              ■ 

^m                tvM  lirrakfasL  87 

in,  MS                                                J 

>yiiiI>tonui  of,  7(H                           ^^^| 

^M             noQiii.  92 

ireuuiifnl  of,  765                               ^^H 

^H         Iloihriorophnliis  latiis.  TM,  7117 

of  duo<l(^niini,  762                                 ^^H 

^M          livuiav.  cuiuiuIh  uiid,  371 

diiiKnniiis  of.  763                             ^^H 

H               CrMi^'K.  s:t8 

Hj'niiilonm  uf,  763                              ^^H 

V               Wales,  733 

[y  Mvi  of,  763                                       ^^H 

of  «M>  1  iftKiu,  3ti2                                      ^^H 

nliiiien  lit  lion  in,  372                          ^^H 

"                Bouillnii  riilira,  vnliie  of,  IflS 

Bnad  in  Kiistnc  (liwiisea,  165 

diagnueifi  of,  363                             ^^H 

value  of  iliUiTcnl  kinds  of,  IflJJ 

predispOMii);  fucturs  in,  363             ^^H 

Hrcnkfiwi,  ir^i.  liT 

ndium  in.  ^64                                ^^H 

Brontid  talivutjuii.  liUI 

roentgenography  in,  138                 ^^U 

Broiaids  ill  Biisl.ric  diwa.«i«,  2flB 

■]nni>lonui  of,  3<U                                  1 

tiiK'dkl  fiiiiiiiis,  enn-tnoius  of.  '■H-i 

trenlintnt  of,  iimpliornUWi^Ta         ^^M 

plik-^ioiiB  of,  J30 

by  radiation,  373                     ^^M 

Buliiniu.  -ll.'> 

8uriu<vl,  372                            ^^M 

(ilpMricily  in,  215 

of  gull  bla<tdrr,  ti  1 4                                    ^^M 

IrciAliTR-itl  of,  416 

diftiitious  of,  BIS                        ^^H 

Burnn  of  am  ihiigiia,  .157 
o[  nn.iiU),  :jl)4 

syiii])tonuiof,  6IS                    ^^H 

treatment  of,  615                      ^^H 

Duller  Ml  an  urliclr  of  diet,  152 

of  ileium,  764                                          ^^H 

Butlcmiillc  in  gnstm  discfifc,   ID4 

of  int«gtihc.  761                                         ^^H 

belly,  811 

in  l^n^und  and  J>pui,  701            ^^M 

liercdity  of,  762                              ^^H 

incidence  nf,  761                                ^^H 

C 

lociition  of,  761,  762                       ^^H 

pBtlioloK.v  uf,  762                              ^^H 

Cawul(  of  pnncrcns,  03U 

in  Prussia,  761                                   _^^^ 

esljviiry,  ."(27 

rofnigcnogmpliy  iu.  7tM               "        1 

Calomel  lui  un  inlestimd  nntbnptin,  2HU 

BlAtistiiTH  on  opcralivp  i.rMil-               1 

MS  purgative.  2S5 

mm)  uf,  765                                            1 

Caloric  requircmtiii^  in  htalth,  156 

tmt-diri  Htiiol  tindinipi  in,  134         ^^M 

vnliiirof  footls.  131 

ItvnttnnDl  of,  765                              ^^H 

t'juioiir,    Sft  Curdtiotna, 

in  Vienna,  761                                ^^H 

(.'MQcurin.  550 

of  jejunum,  7M                                     ^^H 
of  lipa,  342                                            ^^M 

Cnnrroriin,  250 

Cnnntilji!-  iiidicu  iis  n  gaptrir  wdaUve, 

uf  Mvrr.  600                                           ^^1 

2(19 

of  inalHr  niiidwt,  344                                ^^H 

t'unnula,  cwpliOBrjil,  :171 

uf  niiixilJn',  346                                           ^^H 

CafMule  dimIkk),  double,  of  adtmniBivr* 

of  inoutli.  342                                               % 

ing  HCI.  260 

r<;laiiiin  of  leukoplakia  lo,  342              M 

Caput  moiluMP,  £03 

of  lialate,  344                                             ^^M 

CtirlKibydrute  abaorution,  61 

of  rpL'ium,  X33                                       ^^1 

difimiiin  in  nchlorliydrin.  85 

punipljcntiuns  uf,  S33                        ^^H 

in  liyinTi'liiorliy drill.  a5 

dinKnmiB  uf,  S33                                ^^H 

in  Btotiiarli,  SA 

inoprnililc,  S34                                   ^^W 

frmi<<n  tilt  ion,    oritiuii^iiw    rMpOD- 

riuliimi  tn.  834                                      1 

t>ibl(-  fur.  lt>l 

syiiiploiiin  of,  S32                                      " 

prriiuiiitiuiiN,  102 

UfAtmcnt  of,  S33 

Cwbohyilruii-K  in  cbronir  imnc  runt  ilia, 

Durtcical,  H33,  S34 

tan 

■ymptomstir,  834 

in  foiMl  curm,  5ri 

and  Ntrroma  of  stoinucli,  difff  ren* 

hydrofliloric  ftfid  mid,  IHO 

tialioD  of,  551 

C'arl.on  dii)>id  cnviiiula,  £26 

of  stomneh,  D7,  537 

Cttrcinotim  or  liilr  ducts,  ttU 

adenoid,  540 

diaKncMiic  of,  615 

«!«■  iiK'idcnro  of,  53(1 

syiiiptonui  of ,  616 

In-Winning,  543 

trpnltncnt  of,  615 

bloud-dUKar  tabTriinrC'  li:Kt  for,                   J 

of  bucrnl  fuiidila,  344 

54*                                                           J 

of  rardia,  5i'.i 

Bfliu-Oppler  baeillt  in,  543             ^^M 

,                                trtAlmpiil  nf,  fiSl 

cardiac  Htentain  in,  552                  ^^^| 

^_               of  tolun,  7IM 

colloid,  540                               ^^^H 

^K^                    (tiiignoM*  of  704 

complications  of,  54 1               ^^^^H 
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Carcinoma  of  stomach,  cytodiagnoeis 
of,  87 
development  of,  537 
diagnoeis  of,  86,  342 
differential,  554 
Kelalinous,  540 
Heredily  in,  539 
incidence  of,  537 
medullary,  540 
occult  hemorrhage  in,  543 
pathology  of,  539 
predisposing  factors  in,  537 
roentgenography  in,  142 
scirrhous,  540 
serologic  reactions  in,  543 
AbdorhaJden,  544 
antitryptlc,  544 
hemolytic,  543 
mioatagmin,  544 
stomach  conl«ntfi  in,  543 
symptoms  of,  541 
territorial  incidence  of,  537 
tcat^et  stool  findings  in,  131 
testa  for,  86.    See  also  Sero- 
logic reactions,  above. 
cylodiagnostic,  87 
Gluzinski's,  38 
glycyltijptophan,  87 
Salomon's,  86 
Wolff  Junghans,  87 
treatment  of,  M6,  551 
dietetic,  547,  55] 
internal,  546 
!>y  lavage,  648 
medicinal,  549 
arsenic,  550 
Hutolysin,  550 
cancorin,  550 
concrodin,  550 
eondurango,  549 
methylene  blue,  550 
mineral  waters,  549 
physical,  549 
radium  in,  550 
Roentgen  ray  in,  550 
of  tongue,  342 
of  uvula,  344 
Carcinomnla  in  male  and  female,  761 
Cardiac  carcinoma,  54.'J 
dilalor,  Myer's,  397 
Cardial  gia,  410 
Cardiospa.sin,  393 
diagnosis  of,  304 

fluoroscopic,  137 
oil  ctirv  for,  397 
prognosis  of,  395 
nymploms  of,  394 
trcntmcnlof,  396 

I'V  dilftlation,  397 
electrical,  298 
Iisyi'hic,  390 
surgical,  398 

with  sounds  and  bougies,  397 
Carbbad  waters,  253,  2ft4 

in  catarrhal  jaundice,  611 


Carlsbad  waters  in  cholelithiasis,  620 

Cannin  t«8t  of  intestinal  nwtility,  128 

Carringen,  188 

Castor  oil  as  a  purgative,  286 

Catalytic  action  of  enzymes,  53 

Cataplasms,  250 

Catarrh,  alimentary,  635 

gastric  and  intestinal,  furruginouB 
waters  in,  254.    See  also  Intes- 
tinal catarrh. 
Cathartics  by  enema,  227 
Cauterization  in  diseases  of  mouth,  298 
Cavernous  angjomata  of  mouth,  336 
Cecal  distention  test  for  chronic  appen- 
dicitis, 772 
Cecum  mobile,  146,  560 

Koenl^en-ray  diagnosis  of,  146 
tuberculosis  of,  740 

appendicitis  and,  770 
.  symptoms  of,  740 
treatment  of,  741 
volvulus  of,  diagnosed  by  Roent- 
gen ray,  147 
Cells  of  stomach  and  their  function,  54 
Cellulose  absorption,  61 

behavior  of,  in  intestine,  183 
bread,  184 

in  cauliflower,  spinach,  and  cab- 
bage, 183 
in  diet,  179 
digestibihty  of,  183 
digesUon  of,  61,  183 
ferment,  1^78 

hemicellulose  and,  61,  1S4 
as  a  laxative,  184 
Centenarians  in  Bulgaria  and  Germany, 

165 
Cervical  laceration,  nervous  dyspepsia 

and, 419 
Charcoal  test  of  intestinal  motility,  128 
Chase's  aspiration  tul>c,  206 
Cheeks,  atTcclions  of,  333,  335 
Cheese  in  gastric  dL^ieoaes,  165 
Cheilitis,  acule,  334 
chronic,  334 
exfoliativa,  334 
glandularis,  334 
Chemical  examination  of  feces,  116 

.of  stonmch  contents,  74 
Childbirth,  gastrocnleroptosis  and,  557, 

581 
Chloral  hydrate  as  a  gastric  sedative, 

209 
Chloroform  as  a  gastric  anodyne,  270 

water  irrigations,  227 
Chlorophyl  test  of  gastric  motility,  91 
Chocolate,  digestibility  of,  169 

"Kraft,"  194 
Cholangitis,  (K)7 

cholecystitis  and,  diagnosis  of,  610 
I  etiology  of.  607 

hcniocunes  in,  61 1 
I)atholog>-  of,  607 
I         sequclie  of.  609 
I         suppurative,  etiologj'  of,  613 
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CholangitiB,  BUppurative,  pathology  of, 
613 

eymptoms  of,  614 
treatment  of,  614 
BympUttna  of,  608 
treatment  of ,  611 
antipruritic,  613 
Carlsbad,  611 
diet,  613 
glyceriti,  612 
mafpiesium  sulphate,  61-2 
Cholecyatitis,  608.  See  also  CholangitU. 
adhesions  from,  611 
anatomic  effects  of,  608 
diagnosis  of,  610.  619 
duodenal  contents  in,  109 

ulcer  and,  708 
nervous  dyspepsia  and,  419 
pathogenesis  of,  607 
aymptoms  of,  608 
treatment  of,  All 
Cholelithiasis,  616 
calomel  in,  552 
Carlsbad  cure  for,  620 
cholago^es  and  antiseptics  in,  621 
dia^osis  of,  618 
dramage,  non-surgical,  in,  621 
duodenal  ulcer  and,  708 
etiology  of,  617 
heredity  in,  617 
HCl  secretion  in,  85 
nervous  dyspepsia  and,  419 
roentgenography  in,  150,  618 
symptoms  of,  618 
treatment  of,  619 
dietetic,  620 
medicinal,  621 
mineral  water,  620 
by  non-surgical  drainage,  621 
surgical,  622 
Cholemia,  610 

Cholera  morbus,  638,  642.    See  also 
Intestinal  catarrh, 
hypodermoclysis  in,  643 
pain  and  vomiting  in,  643 
sea- water  in  treatment  of,  642 
nostras,     638.      See     Intestinal 
catarrh,  acute. 
Cholesterol,  59 
Cholestcroleraia,  617 
Chologen  in  choleUthtasis,  621 
Chondroma  of  maxillic,  345 

of  mouth,  336 
Chondrosarcoma,  maxillary,  346 
Chyme,  roio  of  movement  of,  64 
Cirrhoitis  of  liver,  atrophic,  690 
etiology  of,  590 
levulose  test  in,  593 
patholofsy  of,  590 
phthalein  t«st  in,  593 
prognosis  of,  593 
.sym[>tomB  of,  591 
tests  for  hpase  in,  592 
treatment  of,  594 
medicinal,  594 


Cirriiosia  of  liver,  atrophic,  treatment 
of,  surgical,  595 
urobilin  t«st  in,  593 
in  course  of  other  diseases,  598 
from  trematodes,  818 
hypertrophic,  596 

in  bronze  diabetes,  597 
diagnosis  of,  597 
etiology  of,  596 
prognosis  of,  597 
symptoms  of,  596 
treatment  of,  597 
biliary,  598 
CUmatic  cures,  256 
Coagulen,  715 
Coagulosc,  516 

Cocain  hydrochlorid  as  a  gastric  seda- 
tive, 269 
Coccygodynia,  850 
treatment  of,  850 

cauterisation,  850 
massage,  850 
sedative,  850 
Cocoa,  acorn,  194 

nutritive  value  of,  169 
protein-mil  k-ealt,  193 
Cod-liver  oil,  IM 
Coffee,  effect  of,  on  digestion,  169 
Coils,  Leiteh'a,  251 
Cold  entire  pack,  247 
Colectomy  in  various  diseases,  697 
ColiCB  Satulenta,  783 
Coliif^ues  Bahvaires,  327 
Cohtis,  635.    See  also  Enteritis  and 
Intestinal  catarrh. 
acute,  635 

chronica  ulcerosa,  730 
dry  treatment  of,  237 
membranous,  high-frequency  cur- 
rent in,  219 
mucous,  652 

enteroptosis  and,  653 
spastic  constipation  and,  670 
vagotonia  and,  653 
ulcerative,  730 

bacteria  in  etiology  of,  730 
complications  of,  731 
creosote  and  cod-hver  oil  in, 

732 
diagnoais  of,  731 
lavage  and  irrigation  in,  733 
opium  and  pantopon  in,  732 
pathology  of,  730 
perisigmoiditis  and,  731 
symptoms  of,  731 
treatment  of,  732 
■dry,"  734 
local,  733 
Matthews',  733 
vaccine,  735 
Colon,  carcinoma  of,  754.     See  Carci- 
noma of  colon. 
deviations  from  normal  position 

of,  146 
dilatation  of,  790 
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ColoQ,  dilatatjan  of,  in  boys,  791 
etioloKy  of,  791 
idiopathic,  790 
prognoeis  of,  792 
roentgenagraphy  in  diagDoeia 

of,  791 
BymptomB  of,  792 
treatment  of,  793 
inflanuoation  of,  635.     See  Colitis. 
irrigatioa  of,  221 
noiToal  motUity  of,  145 
position  of,  145 
roentgenography  of,  145 
transverse,  displacement  of,  146 
tube,  220 
Colonic  irrigation,  poeture  in,  221 
technicof,  221 
stasia,  roentKenography  in,  147 
Cohiptosis,  559,  560 

roentgenographic  diagDoaia  of,  146 
CompreBBee,  250 

ConaunuiRo  bark  as  a  stomachic,  267 
Comiective-tissue   adhesions,   massage 
in,  208 
digestion,  674 

in  feces,  significance  of,  119,  674 
Constipating  diet,  172 
Constipation,  acute,  water  enemata  in, 
227 
B«ar  in  treatment  of,  184,  662 
atonic,  659 

etiologj;  of,  659 

magnesium   sulphate   subou- 

taneoualy  in,  666 
mineral  waters  in,  667 
roentgenography  in,  66t 
symptoms  of,  660 
test^et  stool  findings  in,  133, 

661 
treatment  of,  661 

dietetic,  1S2,  184,  185 
by  enemata,  223,  668 
.electrical,  219 
general,  665 
Hormone,  667 
lavage,  666 
liquid  petrolatum,  664 
masHage,  208,  664 
medicinal,  666 
surgical,  668 
nith  agar,  662 
with  grapes,  664 
chronic,  659 

atonic,  agar  in,  185,  662 
diet  in,  185 
oil  enemata  in,  223 
paraffin  enemata  in,  225 
bile  enemata  in,  226 
carbon  dioxid  enemata  in,  226 
cathartics  by  enema  in,  ^7 
electricity  in,  230 
enemata  in,  222 
eliolog>-  of,  659 
feces  in,  660 
massage  in,  214 


Constipation,  chronic,  oil  enemata  in, 
223 
paraffin  enemata  in,  226 
rectal  friction  in,  229 
massage  in,  229 
tampons  in,  230 
Swedish  manipulation  in,  228 
symptoms  of,  660 
test-diet  stool  of,  661 
transverse  colon  and,  146 
cleansing  enemata  in,  220 
diet  in,  182-186 
early,  from  megacolon,  791 
fragmentary,  672 

treatment  of,  672 
fruit  in  diet  of,  184 
glycerin  enemata  in,  222 
nemicellulose  in,  184 
intestinal  irrigation  in,  666 
lavage,  duodenal,  in,  107 
liquid  petrolatum  in,  226 
massage  in,  214 
minerid  waters  in,  254 
movement  of  bismuth  mass  in,  146 
nervous  dyspeiBHia  and,  419 
perisigmoiditis  and.  785 
rectal,  retention  of  tusmuth  in,  146 
spastic,  668 

action  of  opium  in,  072 
cause  of,  668 
colitis  and,  670 
diatpiosia  of,  670 
innervation  of  intestine  in,  668 
irritating    foods  contra-indi- 

caled  m,  186 
purgatives      contn>-indicat«d 

in,  672 
roentgenography  in,  669 
sex  incidence  of,  669 
symptoms  of,  669 
test^lietat«ol  findings  in,  134, 

670 
treatment  of,  670 
antispastic,  672 
dietetic,  670 

by  dilatation  of  anus,  67 1 
electric,  219,  671 
fruit  sugars  in,  1S5 
b:^  oil  enemata,  223,  671 
with   hot   and   cold   air 
douche,  671 
vegelati  ve  nervous  system  and, 
668 
Constitutional  diseases,  effect  of,  upon 

mouth,  301,  3U2 
Contrary  innervation,  law  of,  65 
Convulsions  from  overeating,  lavage  in, 

198 
Corpus  luteum  in  pernicious  vomiting 

of  pregnancy,  405 
Corrosions  of  esophagus,  357 
Corsets,  abdomiiml,  580  . 
Crawcour'a  esophageal  sound,  367 
Cream  protein  mixture,  Pfund's,  194 
CT6d6'e  bougie,  838 
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Crtde's  method  of  i^tric  massage,  210 

Crises,  gastro-intestinal,  689 

CrotOD  oil  in  atonic  cooatipation,  667 

Crystals  in  stomach  contents,  94 

Curve  of  gastric  digestion,  79 

Cynorexia,  415 

Cystitis  from  tremalodea,  818 

Cysts  of  bile  ducts,  616 

dermoid,  of  mouth,  337 

of  ewphagua,  362 

from  elands  of  mouth,  338 

maxillary,  345 

of  pancreas,  632 

at  root  of  tongue,  339 

of  stomach,  555 
Cytaee,  59,  61 
Cytodiagnosis  of  gastric  carcinoma,  87 


Defense  muaculaire  in  appendicitis, , 
769,  775 
in  duodenal  ulcer,  709 
DcRlutition  sounds,  350 
Delineator  string  in  diagnosis  of  cardio- 
spasm, 396 
of  pylorospasm,  399  ' 

Dentifrices  recommended,  294,  295 
Dermoid  cysts  in  esophagus,  362 

in  mouth,  337  i 

Dextrose,  50  | 

Diabetes,    bronze,    with    hj^wrtrophic 
cirrhosis  of  liver,  597  ' 

mellitua,  lavage  in,  198  ' 

pyorrhea  and,  303 
Diagnosis  and  pathologic  stools,  119 
Diaphragm,  displacement  of,  660 
Diarrhea,  acute,  635 
chronic,  673 

agar-taouin  in,  278 
condition  of  stomach  and,  674 
diet  in,  172 

ferruftinous  waters  in,  256 
from  decomposable  fluids,  173 
from  transudation  of  serum,  173     t 
gambir  in,  278 
gastrogenic.  173,  180,673 

bacterial  processes  in,  675 
eliology  of,  674 
examinalion  of  stomach  con- 
tents in,  676 
fecal  findings  In,  673 
lavage  in,  677 
symptoms  of,  675 
treat  men  I  of,  676 
dietelic,  676 
medicinal,  677 
with  acids  or  alkalis,  676 
with  reference  to  stomach, 
676 
in  intestinal  tultcmilosis,  738 
hemaloxylon  in,  278 
milk  somatose  in,  277 
nervous,  680 


Diarrtiea,  nervous,  diagnosis  of,  681 
etiology  of,  680 

psychogenic,  680 

reRex,  680 

symptoms  of,  681 

test-diet  stool  Endingain,  134, 

681 
treatment  of,  681 
dietetic,  682 
mental,  681 
with  epinephrin,  682 
remedial  value  of,  in  enteritis,  638 
spastic,  670 
strychnin  in,  407 
taimin  preparations  in,  277 
tubular,  652 
Diastase  in  feces,  Wohlgemuth's  test 

tor,  127 
Diaalatic  ferments,  medicinal  use  of, 

263 
Diet  in  acute  appendicitis,  777 
dysenteiy,  722 
enterocoutU,  639 
^tritis,  452 
Infectious  gastritis,  454 
intestinal  catarrh,  639 
in  anal  fissure.  860 
antidiabetic,  in  pancreatic  fistula, 

630 
anti  fermentative,  181 
antiputrefactive,  174 
antiseptic,  174,  689 
astringent,  177 
in  atonic  constipation,  183,  184, 

661 
in  cardiospasm,  39J 
cellulose  in,  179,  183 
in  cholangitis  and  cholecystitis,  613 
in  cholelithiasis,  620 
in  chronic  appendicitis,  non-opera' 
tive,  779 
dysentery,  727 
gastritis,  466 
^strorrhca,  444 
mtestinal   catarrh   with   con- 
stipation, 650 
with  diarrhea,  647 
pancreatitis,  627 
constipating,  172 
in  const  ipai  ion.  182-186 

spastic,  670 
in  diarrhea,  172.639 
gastrogenic,  676 
nervoun,  682 
in  dilatation  of  colon.  793 
in  duodenal  ulcer,  7U 
in  enteritis  membranacea,  654 
in  Batulcnce,  701 
in  gastric  atony,  47S 
carcinoma,  547.  551 
diseases.  151 
ulcer,  499,  500 
in  gastritis,  acute,  452 

infectious,  454 
in  gastroenteroptueis,  569,  571 
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Diet  in  hemorrhoidH,  S23 
in  hyperchlurhydriB,  432 
in  hypersecretion,  444 
ID  ileus,  749 
instruction  of  patient   regarding, 

169 
in  inlestimd  catarrh,  639,  647,  650 
diseases,  172 
fermentative  dyspepsia,  181, 

679 
hemorrhage,  172 
putrefaction,  174,  178 
stricture,  759 
toxemia,  689 
tuberculosis,  739 
ulcer,  172,  711,714,  732 
laxative,  182 
milk  as  an  article  of,  174 
in    motor    insufRciency    of    first 
degree.  475 
of  second  degree,  481 
in  mucous  colitis,  654 
in  nervous  dyspepsia,  421 
in  pancreatic  affections,  627,  629 
and  patient's  preference,  152 
in  pruritus  am,  853 
in  putrefactive  intestinal  diseases, 

174 
in  rectal  pBral>'Bia,  S49 

prolapse,  M6 
Schmidt,  112,  179,  180 
sustaining,  570 
in  thread  worm,  805 
in  typhoid  fever^  713 
in  ulcerative  cohtis,  732 
vitamin  in  the,  157 
Dietary  instructions,  169 

regulations  and  lists,  152 
Dietetic  trealment  and  stomach  tube, 

151 
Digestibility  of  foods,  150 
Digestion,  activators  of,  53,  157 
carbohydrate,  in  8l«mach,  85 
effect  of  alcohol  on,  168 
gastric,  52 
gelatin  test  of,  84 
mteKtinal,  56,  61 
kinasPH  in,  53 

Pawlow's  experiments  in,  52,  54, 56 
physiologj'  of,  49 
ealjvurj',  49 

shown  by  food  l)eads,  129 
Dilatation  of  nnwt  in  rectal  stricture, 

in  Hpa:«tic  constipation,  C72 
of  biliary  organs,  615 
of  colon,  idiopathic,  790 

roentgenography  in,  148 
of  ctiophageal  stricture,  368 
of  esophagus,  380 
of  rectal  atridure,  839,  841 
of  stomach,  93,  478 

acute,  486 

shown    by    roentgenography, 
140 


Dilatation  of  atomach,  stomach  eon- 
tenlfi  in,  95 
treatment  of,  486 
by  lavage,  487 
by  massage,  208 
Dilators,  esophageal,  370 

recUl,  839,  840 
Dimethyl amidoamben col  test  for  free 

hydrochloric  acid,  75 
Dinner,  test,  68 
Diphtheria  in  esophagus,  356 
Distoma  hcmatobium,  816,  817 
hepaticum,  817 
lanceolatum,  817 
Diverticula  of  esophagus,  365,  374 

of  sinnoid,  786,  787,  788 
Diverticular  sounds,  376 
Diverticulitis,  rocn tonography  of,  148 
sigmoidal,  786 

etiology  of,  788 
pathology  of,  788 
Dochmius  duodcnalia,  806 
Dorsal  pain  of  gastric  ulcer,  491 
Double  capsule  method  of  administer- 
ing hydrochloric  acid,  260 
Douches,  251 

intestinal,  228 
Draining  gall  bladder  and  bile  ducts, 

104 
Drinking  cures,  254,  256 
Ehopsy,  Karell  cure  for,  163 
Drum-lffitly,  403 
Dry  treatment  of  colitis,  237 

of  intestinal  catarrh,  237 
of  ulcerative  enteritis,  734 
Ehimb-bcll  pessary  for  hemorrhoids,  826 
Duodenal  alimentation,  Ein horn's  tube 
for,  500 
in  gastric  ulcer,  500,  502.  508 
Morgan's  niodilication  of  Ein- 

horn's,  502 
technic  of,  501 
bag,  Hcnimclcr's,  98 
bucket,  Kinhorn's.  91 
cap,  143 
carcinoma,  762 
contents  after  test  meal,  101 
characteristics  of.  101 
examination  of,  98 
in  duodenal  ulcer,  110 
in  duodenitis.  110 
in  liver  and  gall  bladder  lesions , 

101 
[lancrcatie  juice  in,  109 
m  pancreatitis,  109 
in  pernicious  anemia,  110 
rwults  (if  direct  examination 

of,  109 
significance  of  bile  in,  109 
of  typhoid  carriers,  110 
in  typhoid  fever,  110 
urobilin  and  urobilinogen   in, 
101 
cnijTnes,  determination  of,  103 
examination  for,  102 
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Duodenal  eniymes  in  p&thologic  con- 
ditions, 103 
feeding,    500.     See   Duodenal  ali- 
mentation, 
fluid,  bacifiria  in,  107 
lavB^,  105 

indicatioQfl  for,  107 
for  intestinal  stasis,  107 
irrigating  Quid  employed  in, 

106 
Jutte's  apparatus  for,  104, 105 
tfthnic  of,  106 
medication,  direct,  104 
tube,  an  aid  to  the  passage  of,  100 
delermination  of,  in  duode- 
num, 100 
Einhorn's,  98,  500 
Gross's,  100 
Jutt^'s,  100 
Kuhn's,  98 
Patefski's,  100 
ulcer,  705.    See  Ulcer,  duodenal. 
Duodenitis,  duodenal  contents  in,  110 
Duodenum,  bacteriology  of,  107 
displacement  of,  559 
Heinmet«r'B  apparatus  for  enter- 
ing, 98 
peptic  ulcer  of,  705 
See  also  Duodenal. 
Dyschezia,  146,  666 
DyBenteric  pains,  epinephrin  in,  725, 

726,  727 
Dysentery,  acute,  719 

catechu  bark  in,  725 
complications  of,  721 
epinephrin  irrigations  in,  726 
iodoform  in,  726 
maonesium  sulphate  in,  725 
patholo^  of,  720 
prognosis  of,  72 1 
prophylaxis  of,  721 
silvol  enemata  in,  726 
symptoms  of,  720 
tannic  acid  enteroclysis  in,  726 
treatment  of,  722 
dietetic,  722 
medicinal,  722 
amebic,  arsphenamine  in,  725 
benzyl  benzoa(«  in,  724 
bismuth  subnitrat«  in,  726 
emetin  in,  723 

emetin-bismuth  iodid  in,  724 
epinephrin  in,  725 
from  trematodes,  818 
ipecac  in,  722 
simaruba  bark  in,  725 
uzara  in,  725 
bacillary,  727 
chronic,  719,  727 

appendicoetomy  in,  729 

castor  oil  in,  728 

diet  in,  727 

emetin  or  ipecac  in,  728 

iodoform  enemata  in,  728 

lactic  acid  cultures  in,  727 


Dysentery,  chronic,  olive  oil  in,  728 
pathology  of,  720 
site  of  lesions  in,  728 
treatment  of,  727 
medicinal,  728 
aurgical,  728 
ulcers  in,  720 
complications  of.  721 
difFercntiation  01  acute  and  chron- 
ic, 720 
endemic,  719 
epidemic,  719 

antidysenteric  serum  in,  727 
from  parasites,  719 
from  trematodes,  818 
microbic  causes  of,  719 
pathology  of,  720 
test-diet  stool  findings  in,  133 
Dyspepsia,  intestinal  fermentative,  181, 
677 
etiology  of,  678 
oxygen  insufflation  in,  679 
Ifis^dietstooisin,  134,678 
treatment  of,  679 
nervous,  418 

causes  of,  418,  419 
definition  of,  418 
eye  strain  and,  418 
HCl  secretion  in,  420 
lact« vegetable  diet  list  for,  422 
massage  in,  208,  423 
obstetric  lacerations  and,  419 
prognosis  of,  420 
prophylaxis  of,  420  . 
sea-water  therapy  in,  423 

apparatus  for  appli- 
cation of,  424 
Hymptomsof,  419 
treatment  of,  421 
dietetic,  421 
etiologic,  421 
medicinal,  425 
physical,  423 
sea- water,  423 
umbilical,  428 
Dyspeptine,  262 


EcHiNococci  in  bile  ducts,  616 
in  liver,  602,  ti04 

diagnosis  of,  603 

etiology  of,  602 

symptoms  of,  603 

treatment  of,  604 
Echinococcus  multilocularis  in  liver, 604 
Eclampsia,  lavage  in,  198 
Ecsema,  labial,  317 

oral  carcinoma  and,  342 
Effervescence  test  of  gastric  function,S8 
Effleurage,  213 
Egg  prol«in  preparations,  192 
Eggs  in  diet,  161 

food  value  of,  162 
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Epu,  preparution  of,  161  I 

Emhorn'B  agar  tubcfl,  102  I 

apparatus  for  atoinach  douche,  205  I 

bead  test  of  gastro-inteatinalinotil- ' 

ity,  129 
duodenal  alimentation,  500 
bucket,  91 
tube,  98,  500 
iatragaslric  electrode,  217 
pyloric  dilator,  400,  485 
atomoch  bucket,  70 
test  meal  before  examining  duo- 
denal contents,  101 
Elbrecht's  heating  apparatus  for  proc- 
toclysis, 240,  241,  242,  243 
Electricity  in  acute  intostinal  catarrh, 
651  ■ 
in  digestive  disorders,  210 
in  gastralgia,  215,219 
in  gastric  disorders,  214,  215,  219 
in  gastroenteroptosis,  574 
in  gastroptosis,  215 
in  intestinal  diaeases,  230 
in  nmoous  colitis,  656 
in  vomiting,  hysterical,  215 
of  pregnancy,  215 
Electrization   in   chronic  constipation, 
230 
extra  ventricular,  219 

technicof,  219 
intra  ventricular,  216 

apparatus  for,  210 
of  stomach,  indications  for,  215 
Electro-coUoida  for  intravenous  injoc- 

tion,  581 
Electrode  and  stomach  tube  combined, 
Stockton'a,  218 
Boas',  216,231 
Kinhorn's,  217 
hemorrhoidal,  Williams',  832 
intragastric,  216,  217 
rectel,  230.  231,  232 
Wegele'a,  217 
Zweig's,  231 
Electrolysis   in   treatment   of  internal 

hemorrhoids,  831 
Electrotherapy  in  eardii)apasni,  398 
Embolic  ulcers  of  intestine,  741 
Kmbrj'onic  membrane,  561 
Emetm  in  amebic  dysentery,  723 
Emetin-biamul  h  iodid  in  amebic  dysen- 
tery. 724 
Emoflicnls  in  gaslric  diseases,  272 
Empyema  of  gull  bladder,  61<> 
Endothelioma  of  month,  340 
Enemata  in  atonic  constipation,  220, 
606 
bile,  226 
carbon  dioxid,  226 

apparatus   for  administering, 
227 
of  cathartics,  227 
cleansing,  apparatus  for  adminia- 
tering,  221 
technie  of,  220 


Enemata,  glj^cerin,  222 

in  inlcstinal  stenosis.  227 
nutrient,  243 
oil,  223 

apparatus  for  adniimatering, 
224,  225 
paraffin,  225 
Enemat^r,  llulterts'  oil,  225 

Zweig's  oil,  223 
Enteralgia,  causes  of,  783 
nervosa,  78;j 
treatment  of,  784 
Enteritis,  chronic,  644.    See  also  Intes- 
tinal catarrh,  chronic. 
membranacea,  652 

appendicitis  and,  587 
etiology  of,  652 
pathology  of,  652 
surgery  in,  657 
symptoms  of,  653 
test-diet  stool  findings  in,  133 
treatment  of,  653 
anodyne,  658 
antispaatic,  656,  658 
dietetic,  654 
electric,  656 
hydrotherapoutic,  656 
irrigation,  655 
laxative,  056,  658 
maasage,  656 
sea-water,  657 
vaccine,  656 
with  anemia,  654 
mucomembranoua,  652 
ulcerative,  730 

bismuth  subgatlate  in,  734 
complications  of,  731 
course  of,  731 
creosote  and  eod-liver  oil  in, 

732 
diagnosis  of,  731 
diet  in,  732 

"dry  treatment"  of,  734 
etiology  of,  730 
exudates  from,  731.     See  Peri- 
sigmoiditis, 
irrigations  in,  733 
I  lavage  in,  733 

I  opium  in,  732 

pathologic  anatomy  of,  730 
prognosis  of.  731 
I  treatment  of,  732 

Malthews",  733 
'  surgical,  735 

'  vaccine,  735 

;  Enterocolilia,  acute,  635.     See  Intesti- 
nal catarrh, 
chronic,  644 
Enterokinose,  5!) 
Enteroplosis,  557 

mucous  colitis  and,  653 
nervous  dj'spepsia  and,  419 
Enterospasni,  fei^es  in,  781 
symptoms  of,  "SI 
treatment  of,  781 
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E^syiDes,  53  , 

catalytic  action  of,  53 
duodenal,  eatimation  of,  102 
examination  for,  83 
in  stomach,  teals  for,  83 
EoBinophiiia  in  hookworm  diseaae,  811 
in  round  worm,  800 
in  trichiDosiB,  810 
Epigastric  hernia  and  nervous  dyspep- 
sia, 419 
Epinephrin  (adrenalin)  in  anal  figure, 
861  I 

in  diagnoBis  of  pancreatic   insufli- ! 

ciency,  62ti 
in  dysenteric  pains,  725,  72B,  727 
in  esophageal  corrosions,  358 
in  gastric  hemorrhage,  271,  517       i 
in  hemorrhoids,  823  | 

irrigations  in  dysentery,  726  I 

in  nervous  diarrhea,  682 
in  pylorospasrn,  400 
in  vomiting  of  pregnancy,  404 
pa.  pilocarpin,  390 
Epulis,  34t)  I 

Erepain,  oH  I 

Erosions  of  mouth,  303 
of  stomach,  97,  S21 

acul«  or  hemorrhagic,  521 

chronic,  521 

diagnosis  of,  522 

effect  of,  on  stomach  contents, 

97 
etiology  of,  521 
pathology  of,  522 
prognosis  of,  523 
symptoms  of,  522 
treatment  of,  523  ; 

hydrotherapeulic,  523        i 
local,  523  i 

with  bismuth,  524 
with    silver    nitrate,  ' 

523 
with  suprarenal 
gland,  324 
Eruct«(ion,  nervous,  401 
Erysipelas,  scleroma  and.  3I5 
ErysipelatouH  stomatitis,  3U7  ' 

treutnuiil  of,  307  ^ 

Erythema  exudativum  multiforme  of ; 

oral  mucosa,  318 
Erythrodextrin,  50 
Escalin  in  gastric  hemorrhage,  518 
Esmurch's  rectal  truss,  847 
Esophageal  anesthesia,  385 
atony,  380 
Imugie,  350 

and    I'aniiula     (Ley  den    and 
Heni'erMj,  371 
carcinoma,   3ti2.     See   Carcinoilia 

of  esojihagiiH. 
dilatation,  congenital,  382 
diagnosis  of,  381 
eliologj'  of.  a80 
prognc«iH  of,  :)8I 
roentgenography  in,  381 


!  Esophageal   dilatation,  symptoms  of, 

I  380 

,  treatment  of,  381 

I         dilator,  Schreiber's,  370 

i  Senator's,  370 

Sippy's,  3(i9,  370 
diphtheria,  351) 
diverticula,  3t)5,  374 
pulsion,  374 

diagnosis  of,  375 

roentgenographic,  138 
prognosis  of,  375 
symptoms  of,  375 
treatment  of,  376 
sound  treatment  of,  365 
traction,  374 
hemorrhage,  383 
hyperesthesia,  384 
malaciu,  383 
neuroses,  384 
paralysis,  385 
perforation,  383 
rupture,  383 
sound  (Crawcour's),  367 
sounds,  365,  376 

introduction  of,  365,  367 
spasm,  378 

roentgenologic  appearance  of, 

137 
symptoms  of,  378 
treatment  of,  379 
stricture,  364 

alimenlation  in,  372 

congenital,  383 

dilatation  of,  368 

from  dilatation.     See  E^pha- 

gcal  dilatation. 
from  diverticula,  374 
from  external  compression ,37 8 
from  foreign  bodies.  377 
from  neoplasms,  362 
from  spasm  of  esophagus,  378 
from  thrush,  378 
treatment  of,  genera],  373 
sound,  364 
surgical,  372 
syringe,  Uosenhcim's,  354 
tul>erculosis,  359 

variola,  357.     See  also  Esophagus. 
I  Esophttgitis,  acute,  353 

treatment  of,  353 
chronic,  353 

treatment  of,  354 
exfoliative,  353 

treatment  of,  355 
hbrinotis,  355 

treat nH-nt  of,  355 
!  plilegnwnous,  356 

trcatiiU'Ut  of,  356 
Esophagoscoi*,  351,  352 
intrmliK-tion  of,  351 
in  locating  diverticula,  375 
I  EsophuK"",  actinomycosis  of,  361 
j  anatomy  of,  349 

I         atony  of,  386 
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EMphagufi,  bums  of,  357 

carcinoma  of,  302.   6'ee  Carcinoma 

of  esophagus, 
cicatritial  stricture  of,  364 
corrosions  of,  357 
cysts  of,  362 
dermoids  of,  362 
dilatation  of,  380 
diseases  of,  349 
fibroma  of,  362 
foreigD  bodies  in,  377 
gangreae  of,  358 
Eerpes  zoster  in,  357 
hTOertrophy  of,  362 
infectious  diflca-ses  of,  356 
inflammatioD  of,  353 
instrucaental  examination  of,  350 
lipoma  of,  362 
myoma  of,  362 
neuroses  of,  384 
papilloma  of,  362 
parasites  in,  361 

Emphtgua  in,  357 
lentgen-ray  examination  of,  136 
sarcoma  of,  364 
Btricture  of,  361,  364,  378.  383 

cicatricial,  treatment  of,  354 
svphilis  of,  359 
ttirusb  of,  361 
tuberculosis  of,  359 
ulcers  of,  358 
peptic,  360 
See  also  Esophageal. 
Etat  mamelonn^,  461 
Eucasin,  192 
Eum^drin  in  gastric  disca.<ies,  271,  446 

m  hypersecretion,  271 
Examination  of  duodenal  ountents,  S8 
for  enzymes,  83,  102 
of  feces,  111.    See  Feces, 
macroscopic,  115 
microscopic,  115 
of  intestine,  143 
of  stomach  contents,  66 
chemical,  74 
macroscopic,  68 
microseopic,  92 
roentgenologic,  135 
See  also  Stumacli  conlcnta. 
Exanthems,  medicinal,  301 
Exercise  after  eating,  170 
Experimental  ulcer,  706 
Expression  method  of  obtaining  stom- 
ach contents,  68 
Eye-strain  as  a  cause  of  gastric  neuro- 
ses, 418 
headache  and,  418 


Facial  nerve,  paralysis  of,  320 
Faradization  of  stomach,  215,  218,  219 
Fat  absoprtion,  60 

in  diet  of  gastric  patients,  152,  162 


Fat  digestion  in  chronic  pancreatitis, 
625 
in  feces,  120,  127 
in  food  cures,  572 
importance  of,  in  the  dietary,  572 
limitation  of,  in  chronic  pancrea- 
titis, 627 
Fat-digestion  tests,  127 
Fat^phlting  ferment,  lipase,  56 
Fata  permissible  in  stomach  diseases, 
162 
preparation  for_  digestion  of,  56 
retention  of,  in  stomach,  51 
Fatty  liver,  604 

Fauces,  elleets  of  rubeola  cm,  302 
Febrilis  icterus,  587 
I  etiology  of,  588 

I  serum  treatment  of,  588 

Fecal  analysis,  apparatus  for  making, 

114 
Feces,  carbohydrates  in,  121 
composition  of,  65 
connective  tissue  in,  119 
demonstration  of  ferments  in,  125 
diastase  in,  test  for,  127 
in  enterospasm,  781 
examination  of.  111 
for  bact«ria,  118 
tor  blood,  123,  124 
chemical,  116 

for  bilirubin.  122 
for  diasolvea  protein,  117 
reaction  test,  1 16 
Schrntdt's  incubator  test, 
116 
sublimate  test,  1 16 
Strasburger's     fermenta- 
tion tubes,  117 
in  duodenal  ulcer,  133,  709 
in  gastrogenic  diarrhea,  673, 

674 
in  intestinal  fermentative  dy»- 
I  pe|>sia,  677 

I  for  protein,  117 

i  for  pus,  122 

test  diet  in,  112 
fat  in,  120,  127 

fermentation  of  putrefaction  of,  1 72 
in  intestinal  catarrh,  637 
mucus  in,  121 
muscle  remnants  in,  120 
normal  after  test  diet,  119 
nuclei  in,  126 
potato  remnants  in,  121 
protein  in,  121 
starch  in,  121 
steapsin  in,  125 
tryiiein  in,  125 
See  also  Test-diet  stool  findings. 
Feeding  in  diseases  of  mouth,  2{fe 
Fermentation  tulies,  Strasburger's,  116 
Fermentative  dyspepsia,  181 
Ferments  in  feces,  demonstration  of,!25 
Ferruginous  waters,  254 
Fersan,  188 
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Fdvr  ex  ore  from  bromtds  &nd  iodida, 
301 
in  catarrhal  atomatitis,  305 
from   eaophaeeaJ   dilatationa, 

380 
in  esophageal  diverticula,  375 
in  gangrenous  stomatitis,  306 
from  mercury,  300 
in  noma,  307 

to  remove,  296 
in  pemphigus  of  oral  mucosa, 

318 
treatment  of,  296 
Fibrotysin  in  pyloric  stenoeb,  484 
Fibroma  of  esophagus,  362 
of  maxilliE,  345 
of  mouth,  335 
of  stomach,  555 
Fibromyoma  of  stomach,  555 
Filtering  gastric  contents,  reason  for,  78 
Fissure  of  anuH,  858 
Fistula  in  ano,  857 

of  lower  lip,  333 
Flatulence,  698 

aerophagj-  and,  701 
endogenous  ga«  in,  699 
exogenous  gas  in,  699 
from  cardiac  disease,  704 
from  food  decomposition,  700 
from  impeded  expulsion  of  gases, 

700 
from  intestinal  stricture,  704 
from  microorganisms,  699 
origin  of,  698 
nervous,  700 
pseudo,  700 

relieved  by  attention  and  sleep, 701 
treatment  of,  700 
dietetic,  701 
by  intubation,  703 
by  massage,  702 
medicinal,  702 
Kleiner's  oil  enemata  in  spastic  consti- 
pation, 223,  671 
Fbcs  in  intestine,  820 
Floating  kidney,  566 

chronic  appendicitis  and,  768 
Flour,  aleuronat,  191 
dextrinaled,  193 
preparations,  193 
Flours  in  diet,  193 
Fluctuating  rib  and  gastroeateroptoeis, 

563 
Huke  w-oniis,  816 
Focal  infection,  290 
Follicular  tonsillitis.  347 
P'ooii,  antiseptic,  174 
astringent,  177 
caloric  value  of,  151 
chemical  comixisition  of,  151 
cures,  carlK)h  yd  rales  in,  hT2 
fat!}  in,  572 
proteins  in,  571 
pn -pu rat iona,  artificial,  177,  187 
cows'  milk  and,  189 


Food  preparations  containing  fat,  194 
cod-liver  oU,  194 
lip&nin,  194 
Mering's  "Kraft" 

chocolate,  194 
Dutrole,  194 
oil  of  sesame,  194 
Russell's  emulsipn, 

194 
sevetol,  104 
from  animal  protein,  187 
from  carbohydrates,   192 
from  em  protein,  192 
from  miUc  protein,  194 
from  vegetable  protein,  191 
mixed,  193 

acorn  cocoa,  194 
hygiama,  193 
odda,  193 
prolein-milk-flalt     cocoa, 

193 
racahout,  194 
products,  average  compositjon  of. 

153,  155 
remnants,  pathologic,  119 
requirements  in  healui,  156 
stimulating,  194 
values,   151-169 

Atwater's  Ubte  of,  153-155 
Foods,  digestibility  of,  156 
heat  value  of,  151 
proprietarj-,  191 
Foot'-and-mouth  disease  in  man,  302 
Foreign  bodies  in  esophagus,  377 
Fractional  analysis  of  stomach  con- 
tents, 78 
Fragmentary  constipation,  672 
Friedlieb's  stomach  tube,  202,  203 
Fnedrich's  test  for  HCl  in  stomach,  89 
Fruit  in  diet  of  constii»tion,  184,  185 

of  gastric  patients,  167 
Funnel  pessary  for  nemorrhoids,  826 


Galactooen,  192 
Gall  bladder,  drainaiK  of,  104 
empyema  of,  61fi 
hydrops  of,  616 
neoplasms  of,  614 
roentgenography  of,  149 
Gall-bladder  disease,  duodenal  bile  in, 
109 
diseases,  607 
Gallstone  colic,  treatment  of,  619 

ileus,  chloroform-water  irrigations 
in,  227 
Gallstones,  616.   iSre  also  Cholelithiasis, 
as  a  cause  of  nervous  dyspepsia, 

419 
diagnosis  of,  618 

roentgenography  in,  150,  618 
non-surgical  drainage  for,  104, 621 
origin  of,  617 
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Gallstones,  surreal  removal  of,  622 
eymptuniB  or,  618 
treatment  of,  619 
Galvanofaradization  of  atoinach,  218 
Gambir,  278 

Gangrene  of  esophagus,  358 
Gangrenous  stomatitia,  305 
treatment  of,  306 
Gas-producing  organiams  in  duodemi] 

fluid,  108 
Gases,  fermentative  and  putrefactive, 
700 
in  flatulence,  endoRcnous,  699 

exogenous,  699 
from  niirroorganisms,  690 
in  intestine,  origin  of,  699 
Gasterin,  262 
Gaslralgia,  266,  270,  410 
anesthesin  in,  270 
belladonna  in,  271 
bismuth  in,  '66 
causes  of,  4  lU 
chlorofonn  in,  270 
cleetricily  in,  215,  219 
Frnnke's  operation  in,  412 
nervous,   massage  and  medicated 

lavage  in,  210 
iirthoform-new  in,  270 
rhitotoniy  in.  412 
slryi'hnin  in,  256 
trv'HtnH'nt  of.  410 
Gastralfioki'niifis.  414 
(.iaslrie  analj'sis,  indirpct  methods  of, 
88.     iVc  Slomat'h  eonlenta. 
anuilyiies,  270 
i-an'inoniii,    07,    5;17.     ^<«   Carci- 

nollla  of  .stomarh. 
p.stiirrh,  <lii'l  in.  151 

niiniTHl  wHlerw  in.  255,  256 
erisi's  ill  Inii'slinnI  loxemia.  Ii89 

viiptiis  ;in<l  NvmiiHlhetir.  412 
diK<'^lion.  52 
I'urw  of.  7!' 
Guiiiliiirg's  lest  of.  8!) 
Sidilis  dfsmoiil  test  of,  Vi 
tlilaliitioit    nith    pylorii'   »tenueif. 
Lsvagi'  in,  197 
tuH^'ii.igi-  in.  2(>8 
|nBito(»'r»iivr  la\'Ngr 
in,  UI7 
diwa.-i«ii.  soidul  ill.  'JtUI 
ithiiliol  in.  ItiS.  2(i7 
.tikalis  ui.  2>U 
.•»iiusi']>i  [<■?  in.  ITJ 

ll\^l^<>)^'n  |*'ri>Md,  2rj 

kulm.  2rj 

iii.tttiii'sniiii  i^'ftixid,  27;i 

iiiii-iioi,  2rj 

^■xir>"iii<>l.  'jr.; 

s,tlii->  lati's.  'Jrj 
hlMlUllll  111.  JlVi,  Jiiti 
l'iiii'i>  111.  'Jr^i 

iIm'I   III.   1.<I 

ilrltRS    iiM\l    iii<-i.k'in»llv    m. 
271 


Gastric  diseases,  drup  u:^  incidcatally 
in,    a  tropin,    pilo- 
carpin  and  nicotin, 
271 
epinephrin,  271 
eumydrin,  271 
gasterin  in,  262 
gastric  anodynes  in,  270 
sedatives  in.  268 

amyl  nitrile,  268 
bromide,  269 
cannabis,  269 
cUoraJ  hydrat«,  269 
c«cain  hydrochlorid, 

269 
dilute     hydrocyanic 

acid,  269 
nitroglycerin,  269 
hydrochloric  acid  in,  258 
olive  oil  in,  273 
orexin  in,  267 
panereatin  in,  262 
pepsin  in,  258 
silver  nitrate  in,  267 
strychnin  in,  266 
tobacco  in,  169 
water  in  diet  of,  168 
glands,  tubular,  54 
hemorrhage,     511.     See     Hemor- 
rhage, gastric. 
hj'peracidily,  94.     See  Hyperacid- 
ity and  Hyperchlorhydna. 
hj-peresthesia,  413 

silver  nitrale  in,  413 
!i>torkton's  sedatives  in,  414 
irritation,  mud  baths  in,  257 
juice,  acidity  of,  54 

after  ingpsiion  of  bread,  53 

of  milk,  53 
color  of,  73 
consistenc>'  of,  74 
determination  of,  73 
normal.  54 
odor  of,  74 
lavage.     A-c  Lavage  (rf  stomach, 
molilitv.   chlorophyl   lest   <rf,   91. 
•^Vc  Xlotor  function  of  stomach 
and  Motor  infiuflicienc>'. 
mucu.<.  Invage  for  removal  of,  197, 

•J05 
noutttM*.  94 

eye-strain  and.  418 
mud  liath.«  in.  257 
(xTL-iiabis  and  duoilena]  ulr«r,  144 
t>>ieniii>n.  mais^ge  in.  208 
sei-n'tiiin.  I'hangKi  in.  due  lo  path- 
oltipii-  ctinditians,  9* 
in  diii-ilonal  uloer.  709 
ihirstii'ii  of.  55 
I1RM1  and.  5^1 
in  mTViius  dj'^pepsia.  94 
jpv.-hii-  iniiixtitkii  of,  55 
S.->V.;i's  iii>snHiii1  i«sl  for,  90 
:iIimiiUnis  of.  "267 
vitpi^  D(-ri'v  Mtd.  M 
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Gaatric  Bedatives,  268  ' 

aubacidity,  teat-diet  stool  findingH 

in,  131 
tetany,  485 

lavage  in,  198 
tonus,  roentgenography  of,  140      . 
ulcer,  97.    See  Ulcer,  gastric. 
Gastritis,  acid,  462 
acute,  95,  449 

infectious,  453 

etioloD^  of,  453 

pathology  of,  453  j 

Bymptoms  of,  454  I 

treaiment  of,  454  1 

dietetic,  454  ' 

by  lavage,  454  i 

medicinal,  454 

simple,  449 

course  of,  450  i 

etiology  of,  449 
pathology  of,  449  ' 

prophylaxis  of,  450  , 

symptoms  of,  450 
treatment  of,  460  j 

dietetic,  452 
by  lavage,  198.450 
medicinal,  452 
aodium  chlorid  waters  in,  253 
stomach  contenis  in,  95 
anacid,  463.     See  AchyUa  gaatrica. 
chronic,  95,  460 

diagnosis  of,  462 
etiology  of,  460 
HC'I  secretion  in,  95 
massage  in,  472 
pathology  of,  461 
prognosis  of,  463 
stomach  contents  in,  95 
symptoms  of,  46! 
treatment  of,  dietary,  466 
by  lavage,  471 
medicinal,  469 
physical,  472 
with  mineral  wa(«rB,  253, 
472 
phlegmonous,  467 
etiology  of,  457 
pathology  of,  458 
symptoms  and  course  of,  458 
treatment  of,  459 
polyposa,  461 
silver  nil  rale  in,  268 
subacid,  463 
toxic,  <I55 

otiologj-of,  455 
jMirhologj-  of,  455 
prcixnoHiK  of,  456 
symptoms  iif,  456 
Irealiiipiil  of,  456 
with  mucus,  lavage  in,  197,  471 
Gawlrochylorrhea,  IH,  440 
Ga.slrocnterilis,  acute,  61)5 

from  acute  gastritis,  453 
infantile,  sea-u'atcr  in  treatment 
of,  642 


Gastroenteroptoeis,  557 
Aaron's  sign  of,  565 
bandages  for  relief  of,  574 
constipation  and,  562 
corsets  in,  579 
diaenoeis  of,  564 
etiology  of,  657 
fluctuating  rib  and,  563 
forma  of,  557 
hyperalimentation  in,  569 
lifting  sign  of,  565 
massage  and  exercise  in,  574 
neurasthenia  and,  562 
point  of  tenderness  in,  564 
pregnancy  and,  557,  581 
prognosis  of,  569 
prophylaxis  of,  569 
symptoms  of,  562 
teehnic  of  nutrition  in,  571 
treatment  of,  569 
dietetic,  569 
elect  roth  erapeutic,  574 
hydrolherajieutic,  573 
mechanical,  574 
medicinal,  581 
physical,  574 
surgical,  583 
Gastroenterostomy  in  gastric  ulcer,  507 
Gastrogenic   diarrhea,    173,    180,   673. 

See  Diarrhea,  gastrogenic. 
Gastro-intestinal  catarrh,   (urruginous 
waters  in,  254 
crises  in  inteslinal  toxemia,  690 
motility,  bead  test  for,  129 
neuroses,  treatment  of,  391 
Gaatro  ptosis,  557 

pathology  of,  558 
roentgenography  of,  139 
sea  baths  in,  257 
Uastrorrhea,  94 

acute  inlermitlent,  440 
chronic,  411.     .See  Hy])ersccretion, 
continuous. 
'Caatroscope,  351,  352 
GaslroKUccorrhea,  94, 440.     See  Hyper- 
secretion, continuouB. 
Gastroxj'nsis,  441 
Gauze  test  for  gastric  aridity,  89 
:  Geographic  tongue.  323 
Gelatin  a.t  a  culture  medium,  177 

digest  iliility  and  food  value  of,  161 
in  ga^tro-inlestinal  diseases,  177 
(est  uf  dige.-tion  and  acidity,  84 
Gingivitis,  333 

in  pregnancy,  303 
I  Glanders  of  mouth,  314 
1  trcaftnent  of.  314 

!  Glass- bin  with'  oral  IpHion.i,  :i04 
,  GUil«>n.  192 

Glossitis,  acitic  difTused,  324 
papular,  325 
chronic  suticrficial.  325 
nianifestca  as  coating  or  furring  of 

tongue,  322 
in  tertiary  syphilis,  312 
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Glossitis,  treatment  of,  324 

Glossodyiiia,  321 

Glutanol,  277 

Gliuinski's  test  Cor  gastric  carcinoma, 

88 
Glycerin  enemata,  222 
Ctycyltryptophan  teat  for  gaetric  carci- 
noma, 87 
Gout,  stomatitis  from,  303 
Grape  cure  of  atonic  constipation,  604 
Green  vegetables  in  gastric  aisett8e8,167 
Gross's  casein  test  tor  trypsin,  125 

duodenal  tube,  100 
Ground-itch  anemia,  806.    See  Hook- 
womi  disease. 
treatment  of,  813 
treatment  of,  812 
Gruels  for  gastric  patients,  166 
Grutzner-Gamgee  test  for  steapein  in 

feces,  126 
Gum,  inflammation  of,  333 
Gum-boil,  331 
Gummata  of  palal«,  311 
Gtjnzberg's  test  of  absorptive  power  of 
stomach.  89 
for  free  HCI  in  stomach  con- 
tents, 76 


Habitus  entcroptoticua,  558 
Hair- tongue,  323 
Half  baths,  248 

Handling  of  intestine,  effect  of,  783 
Hanot's  disease,  596 
Hartenslcin's  legumins,  193 
Haudek's  niche,  141 
Headache  from  eye-slrain,  418 

from  bvpernecrction,  440 
Heat  to  aliduinen,  how  applied,  250,251 

unit  for  proctoclysis,  electric,  241, 
242 
fUtu  or  alcohol,  243 

value  of  foods,  151 
Helminthiasis  and  nervous  dyspepsia, 
■  419 

HcniungioniH  of  mouth,  336 
HematemcsiH,    bismuth  sulmitrate   in, 
266 

following  stomach  oj«ration,  lav- 
age in,  19S 
Hcmato.\ylun,  278 
Hemieellulope  nlisorplion,  61 

in  con<!lipufiiin,  184 

diRi^tion  of,  184 
Hemmeter'H  liuodciial  ajiparatu.i,  98 
HemocoDCR  in  (liugniisis,  611 
HemoKloljin  nK'ir  tubes,  102 
Hemolytic    reactions  in  gastric  carci- 
noma, 543 
Hemorrhage  of  anal  fissure,  861 

differentiation  of  gastric  and  duo- 
denal, 512 

esophageal,  383 


Hemorrhage  from  duodenal  ulcer,  707, 
709 
from  gastric  ulcer,  512 
from  gums  in  hemophilia,  302 

in  purpura,  302 
from  rectaJ  polypi,  835 
,         gastJic,  511 

causes  of,  511,  512 
diagnosis  of,  51 1 

differential,  512 
from  arterioBclerosis,  528 
lavage  in,  108,  204,  513 
mortality  of,  520 
prophylaxis  of,  512 
treatment  of,  512 

by  analgesics,  518 
atropin,  518 
chloroform       water, 

519 
orthoform,  519 
by  enemata,  514 
by  hemostatics,  514 

adrenalin,  271,  517 
bismuth,  517,  520 
blood  transfusion, 

515 
coagulen,  517 
coaguloee,  516 
emetin,  514 
cpinephrin,  271,  517 
ergot,  514 
escalin,  518 
gelatin,  515 
' '  hemostatic  serum, ' ' 

516 
hydrastin,  514 
kephaiin,  516 
pituitary  extract,517 
silver  nitrate,  518 
stypticin,  515 
thromboplastin,  516 
by  lavage,   513 
medicinal,  514,  519 
operative,  520 
hemorrhoidal,  822 

treatment  of,  823 
intestinal,  511,  747 
diet  in,  172 
enemata  in,  514 
lodin  in,  520 

treatment    of.    See    Hemor- 
rhage, gastric. 
into  bile  duels,  614 
occult,  in  duodenal  ulcer,  709 
of  pancreas,  631 
Hemorrhoidal  electrode,  Willi8nis',832 

pessaries,  826 
Hemorrhoids,  821 

age  and  sex  incidence  of,  822 

anatomy  of,  S21 

as   a  cause  of  nervous  dj'spepeia, 

419 
cleanliness  in,  823 
complicaiionn  of,  822 
constipation  as  a  cause  of,  82 1 
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Elemorrhoids,  development  of,  821 
diet  in,  823 
etiology  of,  821 
exl«rnal,  821 
hemorrhage  from,  822 
treatment  of,  823 
internal,  821 
pain  of,  ice-bag  (Zweig's)  for,  824 

ieeehes  for,  825 
pessaries  for  825,  826 
iymptoms  of,  822 
treatment  of,  822 
bloodless,  827 
by  chrys&robin  suppositories, 

825 
by  eieetrolysLB,  831 
extra-anal,  827 
injection,  828 
luneral  water,  225,  823 
phenol,  828 
qiiinin  and  urea  hydrochlorid, 

829 
sphincter  stretching  (Vemeu- 

il'B),  827 
surgical,  832 
Terrell's,  829 
Hepatic  cirrhosis,  590.    See  Cirrbosis. 
insufficiency,  levulose  teat  for,  593. 
See  also  Liver, 
lipase  test  for,  592 
phthalein  teat  tor,  593 
urobilin  test  for,  593 
Hepatitis,  584 

amebic,  cmetin  treatment  of,  723 
suppurative,  584 

ipecac  in  prevention  of,  723 
■Hepatoptosis,  568,  (i05 
treatment  of,  605 
Hernia,  epigastric,  as  a  cause  of  nervous 
dyspepsia,  419 
epigastrica,  555 
recti,  845 
Herpes  zoster  in  esophagus,  357 

in  mouth,  318 
Hexosane,  a  heinicellulose,  61 
Hiccough  (singultus  gastricus),  408 

treatment  of,  408 
High  colonic  irrigation,  221 
High-frequency    current    in    digestive 

disorders,  219 
Hill's  eaophHgoseo|>e,  352 

gostroscope,  352 
Hirschniun's  anoscope.  830 

rectal  niuKHiige  treatment  of  chron- 
ic constipation,  229 
Hirschsprung's  disease,  790 

llocntgcn-ray  diagnosis  of,  148 
Honthin,  277 

Hookworm,  course  of,  to  intestine,  810 
disease,  806 

in  Africa,  808 
anemia  of,  813 
carriers  of,  809 
castor  oil  in  treatment  of,  813 
diagnosis  of,  811 
56 


Hookworm  disease,  distribution  of,  806 
eosinophilia  in,  811 
leukopenia  in,  811 
pathology  of,  810 
poikiloeytosis  in,  810 
polychromatophiUa  in,  810 
retarded  development  in,  811 
in  South,  806 
symptoms  of,  811 
treatment  of  812 

with  chenopodium,  812 
with  eucalyptus,  813 
with  male-fern,  813 
with  salicylic  acid,  812 
with  thymol,  812 
multipUcation  of  the,  809 
penetration  of  skin  b;^,  810 
HomioDal  in  atonic  constipation,  667 
Hormones,  55,  667 
Hot  applications,  250 
Hour-glass  stomach,  142,  524 
peeudo,  139 

^own  by  Roentgen  ray,  142 
Hunger,  abnormal  (bulimia),  415 
contractions  of  stomach,  64 
pain,  491,  708,  708 
Hydriatic  and  thermic  treatment,  247 
Hydrochloric  acid,  action  of,  54 

in   pancreatic  affections, 
259,  627 
administration  of,  260 
Benedict's  effervescence  t«t 

for,  88 
bile  secretion  and,  259 
capsule  method  of  taking,  260 
in  chronic  gastritis,  258,  469 
combined,   in  stomach  con- 
tents, 81 
alizarin  test  for,  81 
effect  of,  on  pylorus,  259 
free,  after  Ewald-Boas  break- 
fast, 77 
Riegel  dinner,  77 
and    combined,    phenol- 
phthalein  test  for,  79 
dimethylamidoaiobenEol 

test  for,  75,  89 
GQniburg's  test  for,  76 
normal  soIutioQsin  titrat- 
ing, 77 
Topfer'a  test  for,  80 
Kriedrich's  test  for,  89 
in  gastric  diseases.  258 

ulcer,  499 
in  gastrogenic  diarrhea,  674 
giiuzc  test  for,  89 
in  hy|)erchlorhydria,  436 
medicinalc(Tect«of,  258,  436 
pancreatic  function  and,  259 
pepsin  and,  259 
pepninogen  and,  83 
proteolysis  and,  259 
secretion  in  anomalies  of  men- 
struation, 85 
in  appendicitif,  8' 
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Hydrochloric  acid  secretion  in   chole- ' 

Lthiasis,  S5  I 

in  chronic  gastritis,  85      ! 

in  nervous  dyspepsia,  86  I 

in  stomach  contents,  teats  for, 

75 

Hydrocyanic  acid,  dilute,  as  a  gastric 

sedsiive,  269 
Hydrogen  peroxid  in  gastric  diseases, 

272,  436 
Hydrops  of  gall  bladder,  616 
Hydrotherapeutics,  247 

ID  atoDic  constipation,  665 
in  8astroent«rop(otiis,  573 
indications  for,  249 
in  membranous  enteritis,  656 
in  nervous  diarrhea,  681 
Hygianm,  193 
Hymenolcpis  qbiib,  798 
Hyperacidity,    94.    See    also    Hyper- 
chlorhydria. 
alkaline  carlxinated  waters  in,  254 
atropin  in,  271 
Carlsbad  water  in,  253 
menstruation  and,  419 
l«Bt^iet  stool  findinRs  in,  131 
with  diarrhea,  438 
with  pain,  439 
Hyperalimentation,  570 

in  gastroent«ro(iU»iH,  569 
in  mucous  colitis,  65^) 
muscular  exercise  and,  57 1 
in  spiu^lic  const  ipu  I  ion,  671 
Hyperchlorhydria,  94,  430 

carlmhydrate  digestion  in,  85 
diugnoKis  of,  431 
cliology  of,  430 
hyperacidity  of,  438,  439 
paihology  of,  431 

physiotherapeutic  measures  in,  438 
prognosis  of,  432 
symptoms  of,  431 
treatment  of,  dietetic,  422 

fats  and  oils  in,  434 
hygienic,  432 
lavapc,  438 
medicinal,  435 
acidfl.  436 
alkalis  and  alkaloids,  436, 

437,  438 
annlgexicii,  436 
astringents,  435 
atropin,  433 
jicroxids,  436 
Hyperemia  of  liver,  588 
HypereEthp.''ia  of  eso[)hagus,  384 

of  stomach.  413 
Hyperkincsis,  392 
Hyiiermotihly  of  slomaeb,  392 
Hypcrorexia,  415 
Hypernccrelion,  94,  446 
alimentary,  447 

diagnosis  of,  447 
eumydrin  in.  271 
symptoms  of,  447 


Hypersecretion,  alimentary,  Ireatment 
of,  448 
by  lavage,  448 
medicinal,  448 
alkaline  carbonated  waters  in,  254 
continuous,  441 

diagnosis  of,  443 

by  external  examination 
of  stomach  443 
etiology  of,  442 
prognosis  of,  443 
symptoms  of,  442 
treatment  of,  443 
dietetic,  444 
by  lavage,  446 
medicinal,  445 
by  mineral  waters,  447 
physical,  447 
surgicaJ,  447 
from  vagotonia,  389 
intermittent,  440 
diagnosis  of,  441 
etiology  of,  440 
symptoms  of,  440 
treatment  of,  441 
periodic,  440 
stomach  contents  in,  94 
Hypertrophy,  muscular,  of  esophagus, 

362 
Hypodermic  solutions  in  ampoules,  SSI 


IcHTHroL  in  intestinal  diseases,  281 
Ileal  regurgitation,  684 

stasis,  ruentgenographic  diaenosis, 
of,  144 
Ileocecal  valve,  insufficiency  of,  783 
Ileum,  carcinoma  of,  764 
kmk  of,  559 
stasis  of,  144 
stricture  of,  766 
Ileus,  742 

atropin  in,  754 

chloroform  water  irrigations  in,227 

diagnosis  of,  745 

external.  742 

from  adhesions,  743 
from  annulalions,  etc.,  742 
from    arteriomesenteric    con- 
traction, 743 
from  compression,  743 
internal,  743 

from  ascarides,  774 
from  calcuh,  743 
from  fecal  tumors,  744 
from  forcigii  bodies,  744 
from  invagination,  743 
from  stricture,  743 
from  torsion,  742 
opium  in,  753 
paralytic,  744 
puncture  in,  753 
spastic,  744 
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UeUB,  symptoms  of,  745 
toxemia  of,  747 
treatment  of,  747 

by  insumatjou  of  air,  752 

internal,  749 

by  lavage,  760 

medicinal,  753 

nutritional,  750 

by  rectal  injections,  741 

irrigation,  732 
surgical,  748 
Incisura  of  stomach  in  jraBtric  ulcer, 

139 
Incubator  test  for  fecal  fermentation 

and  putrefaction,  116 
Indican  in  urine,  680 
Indol  in  the  intestine,  686 
Infection,  focal,  200 
Influenzal  stomatitis,  302 
Innervation,  contrary,  65 
Insufflation  of  air  in  iatussuaception, 

228.  752 
Intestinal  absorption,  60,  61 

adhesions,  mud  baths  in,  287 
anastalsis,  63 
antifermentativca,  279 
antiperistalsis,  63 
antisepsis,  oxygen  for,  105 
antiseptics,  279 
astringents,  276 
al^ny,  massage  in,  208 
bacteria,  growth  of,  686 

MetchnikofT's  teats  with,  685 
volume  of,  686 
■  carcinoma,  761.    See  Carcinoma  of 
intestine. 
catarrh,  acute,  635 

diagnosis  of,  637 
eliolojcy  of,  635 
feces  m,  637 
from  cold,  635 
from  food,  635 
from  intoxication,  635 
infectious,  635 
of  Urge  or  small  intestine, 
distinction  between, 

6;J7 

pathology  of,  635 
prognosis  of,  638 
symptoms  of,  636 
treatment  of,  638 
dietetic,  172,  639 
dry,  237 
irrigation,  232 
medicinal,  641,  643 
M'a-Wfttcr,  642 
clm>nic,  diagnosis  of,  645 
pathology  of,  644 
pro^oiosis  of,  t(47 
syniploins  of,  644 
tcslnJicl  stool  findings  in, 

i:il,  132,  fH6 
treatment  of,  647 
with  constipation,  650 
agar  in,  650 


Intestinal  catarrh,  chronic,  with  consti- 
pation, diet  in,  650 
ionization  in,  651 
liquid  petrolatum  in, 

650 
rest  in,  650 
with  diarrhea,  647 
bismuth  m,  649 
calcium  in,  648,  649 
diet  in,  647,  648 
gelatin  injections  in, 

649 
kaoUn  in,  049 
mineral    waters    in, 

254,049 
rest  in,  647 
vaccine  in,  649 
with    hyperacidity,    650, 

651 
with  pain  and  tenesmus, 
651 
dry  treatment  of,  237 
See  also  Intestinal  irritation, 
colic,  783.     See  Enteralgia. 
contents,  normal  movement  of,  04 
digestion,  56,  61 
diseases,  diet  in,  172 
electricity  in,  230 
location  of,  by  tesUdiet,  173 
milk  in  diet  of,  174 
mineral  waters  in,  254,  649 
opium  in,  274 
purgatives  in,  282 
rectal  massage  in,  229 
treatment  of,  mechanical,  228 
Ihrou)^  the  rectum,  220 
uzara  in,  276 
displacements    and    constipation, 

096 
douche,  228 
dyspepsia,  oxygen  insufflation  in, 

105 
fermentation     and     putrefaction, 

differentiation  of,  173 
fermentative  dyspepsia,  181 
diet  in,  181 
oxygen  by  the  duodenal 

tube  in,  678 
test-diet  stools  in,  134 
treatment  of,  679 
function,  test  diet  to  determine,  1 12 
gases,  origin  of,  699 
hemorrhage,  511 
tnlussusccpliun,  743 
irrigation,  232 

antiseptic,  235 
BSlringent,  236 
healing  apparatus  used  in,  240 
sedative,  236 
lechnic  of,  2Xi 
with  mineral  waters,  237 
irritalion,  pathologic  effects  of,  685 
treatment  <)f,  232 
dry,  237 
juice,  59 
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Intestinal  juice,  calcium  carbonate  in, 
59 
fermenU  in,  59 
variation  in  consistency  of,  69 
kinking,  561 

and  Gotonic  dilatation,  791 
lesions  in  hookworm  disease,  810 
lipoma,  836 

treatment  of,  836 
lymphosarcoma,  766 
pathology  of,  766 
aymptoms  of,  766 
treatment  of,  766 
massage,  211 

motility,  carmin  and  charcoal  testa 
of,  128 
Eiohorn's  bead  test  of,  129 
movements,  62 

nerve  control  of,  63,  64 
pendulum,  63 
peristaltic,  62 
segmentiog,  62 
myoma,  836 

treatment  of,  836 
Deoplaems,  benign,  766 

constipating  diet  in,  172 
neuroses,  781 

high-frequency    currents    in, 
219 
obstruction,  742.     See  also  Ileus. 
an  early  manifestation  of,  745 
enemata  to  remove,  227 
etiology  of,  742 
roentgenography  in,  149 
symptoms  of,  745 
treatment  of,  747 
occlusion,  742.    See  Ileus. 
organs  of  perception,  56 
pain,  831.    See  P^ntcralgia. 
papillte,  836 

treatment  of,  837 
parasites,  794 
paresis,  782 

causes  of,  783 
diagnosis  of,  783 
following  operation,  lavage  in, 
197 
pituitrin  in,  284,  703 
treatment  of,  783 
I)erforation  by  round  worm,  801 
peristalsis,  62 

effect  ot  opium  on,  275 
relation    of   nodal   tissue   to, 

63,  .562,  696 
strychnin  as  an  aid  to,  284 
polypi,  835 

radical  removal  of,  835 
prolectives,  276,  279 
putrefaclion,  687.     See  also  Intes- 
tinal toxemia, 
beverages  in,  180 
combined  indolic  and  saccha- 

robutyric  type  of,  688 
diet  in,  174,  178 
indolic  type  of,  686,  687 


Intestinal  putrefaction,  saccharobuty- 
ric  type  of,  687 
toxic  products  of,  686 
reflexes,  chemical  and  motor,  57 
restless  ness,  782 
sarcoma,  766,  834 
pathology  of,  766 
symptoms  of,  766 
treatment  of,  766 
sedatives,  274 
spasm,  781 

appearance  of  stools  in,  781 
treatment  of,  781 
stasis.  683 

duodenal  lavage  in,  107 
oral  sepsis  and,  290 
petroleum  jelly  in,  694 
physiology  of,  683 
pyorrhea  and,  260 
treatment  of,  689 
surgical,  697 
stenosis,  enemata  in,  227 

insufflation  of  air  in,  228 
roentgenographic  diagnoeis  of, 
148 
strictures,  755.    See  Stricture. 

lavage  in,  759 
tonus,  64 
toxemia,  683 

abdominal  bandages  in,  696 
antiseptic  diet  in,  689 

buttermilk,  690 
carbohydrates,  690 
sour  milk,  690 
whey,  690 
medication  in,  692 
bacterial  growth  in,  684,  686 
betanaphlhol  in,  693 
chloramine-T  in,  693 
constipation  of,  694 
course  of,  685 
diagnosis  of,  686 
duodenal  lavage  in,  695 
etiology  of,  683,  684 
hexamethylenainin  in,  693 
ichthyol  in,  693 
indicanilria  in,  686 
lavage  in,  695 
symptoms  of,  688 
treatment  of,  689 

anticonstipation,  694 
antiseptic,  689,  692 
bacterial,  691 
dietetic,  689 
lavage,  695 
nie<iidnal,  692 
surgical,  696 
tuberculosis,  737,  740 
diagnosLs  of,  738 
prognosis  of,  738 
t«st-ilict  stool  findinga  in,  133 
treatment  of,  731),  741 
diet  an,-,  739 
medicinal,  739 
specific,  740 


^^^^^^^^^^^^PB^     moKx            ^^^r         sss       1 

^H          IntcHtinnl  ttil)LTRiilati.i,   trvnlmfnl  of, ' 

K<fir.  koiiniiiM,  \-uKliurt  and  sour  milk,            1 
riiiii|mriNon  ol,  105                                              1 

^H                       njiniiliinmtti'.  ~'MI,  740 

^^^^           lumurti,  ITi,  701,  ;6ti                      1 

Kfitlit.  nudol  lixsue.  63,  501,  U90                ^J 

^^^h         ulocn,  70A,  713.  7111,   7:)0,   7:I7  j 

Ki^Uy's  proctofKope,  330                             ^^M 

^^^^V             Sre  Uloer,  duodoiifil.  suU  L'lwrs. 

Kidney,  niovDliln,  566                                ^^H 

^                    intottiiiul. 

chronic  appendicitis  ood,  766             ■ 

^H          Intfwimc,  nlTerr  <>  liaiidtiiiK.  7?i3 

paliiaiioD  uf,  560                                       1 

Kinases  in  dieestion,  53                                 ^^H 

^H                    iM^ndtilum  luovMiiirntii  uf,  63 
^^^^^_            KdiTiitKr'ii-rny  i-inininalion  of,  143 

Kiiikittg.  iiu>.-Bliiiiil.  501                                 ^^H 

Kuumisa  iii  dicl,  1114                                     ^^H 

^^^^H           WKitwtitinK  iiiuvi-tNi'nU  of,  62 

Kiihn's  dundoniu  tube,  08                            ^^H 

^^^^H           sliorl-oiri'uilitig  t.iic,  R97 

^^^H 

^^^H          unnll,  mUiivi;  importance  of,  in 

^^^1 

^^^^P                UiU«liiinl  disoBsm.  180 

^H 

^^^^    Inlnb-iutiviinnl  lacdipjiiioti,  dry,  237 

^H                    jHiwiIrr  hlowen,  2^^ 

^^^1 

^"^           IntraivctAl  Iruitiiumi  of  intudliual  (lis- 

Lackkatiokh,  olwu-tric,  nervous  dys-     ^^B 

CHsm,  22(J 

peimiia  and,  41^                                            1 

iDtruvditridilnr  elcilriuiuon,  216 

Lttdnn;,  KUAtroc-nleroptLtsis  and,  357                   1 
IjicriniB  gluidii,  cnlargemcDl  of,  330                1 

lDtUMUSCI>|lllOM,  7-i'i 

lieiuurrliiigir  fnitn,  747 

Lactam.  5S                                                        1 

incideOM)  of.  1343 

Lactic  add  iii  inCwtiiial  diseases,  270                1 

iiiBuflUtion  of  air  ui.  228,  752 

in  Rlomach  conienu,  tS                     J 

Kotal  irrigotiotM  for,  228 

StfBUEti'  tofl  for,  S3       ^H 

InvcrUii.  AO 

lodid  ulivatiou,  301 

UlTelmnnn'e  test  for,      ^H 

82                                ^^B 

lodin  Kiernui,  ISI 

LoeniMo'e  diaease,  590                                  1 

in  Kiwtric  di8M««8.  272 

lino's  BhoTl-drcuitinii  opcjation,  697       ^^M 

lodofumi  ill  <lim-uwH  uf  mouth,  207 

I.dva«c,  1!)7                                               ^^H 

iiituui,  (itrpiunt  ion  of.  29S 

in  acliylia  Ka^trica,  471                         ^^^ 

loniuition  in  ciilcritii>,  651 

in  aUiucaiUiry  hypcTKicretion,  448       ^^1 

Iron,  or)tatiic,  IS8 

.  in  cnloiiir  ritrrinonia,  76(i                           1 

ImgBtinK fluid  for  <lao<lp[iultuvap!,  IOC 

ill  cunliDuous  hyporaocretion,  446              1 

lul>e«,  233,  234 

tnconvubdcoiatromovereutiuK.lKi            1 

IfriBftUciii  of  inU8iiiii<,  227,  232.    Set 

ill  diabetes  melUtua,  IBS 

abo  Inimliiial  irriKutiun. 

duodiMioJ.  lOJi.    A'ncalso  Duodenal 

<tf  etomacb,  205 

Ittvage. 

llobing  of  anus,  861 

iti  edampeia,  IKS 

in  mtcriliii  njcmhrnnan.ii.  115.1 

ule«niti\-p,  733 

t 

in  gutrio  atony,  476,  482 

dilatation,  107,  4B2,  487 

Jacnmce,  fobritc-,  587.     See  aIno  (.ho- 

relaxation,  20S 

luiiBiUx  {ind  Ciiolui^yHtitls. 

tetany,  106 

«>ruin  tr«atiiii-nt  of,  5S8 

gulrin  or  colonic,  appnratun  for. 

Carbbad  waten>  in.  It)  1 

190 

enurrhiil,  n07 

in  gaalritis  acute,  108,  450,  454 

development  of,  GOO 

chronic,  171 

funcliooal,  809 

with  inuous,  197,  471 

hcnutoBmota,  609 

b  polroKDnic  diarrhea,  677 
in  nemalenMein,  108 

hmaljo  eyvu  and,  604 
itofainc  and,  600 
•cqucin:  of,  600 

In  hemotrbage  from  Kastrlo  uloer. 

im,  ai» 

Jejunal  carcinoma,  7tM 

in  hypcrcblorhydriu,  438 

Ntru'luti',  7fi6 

in  byiH'rworpijon,  448 

ulcer,  712 

in  ileuv,  750                                       ^^M 

Jutt«'s  aupAralUH  fur  duodenal  bvn^'. 

in  intestinal  cnlairh,  619                    ^H 
piamia,  197                                  ^V 

duodenal  tulje,  100 

stiicture,  759                                    H 

^^^^^_ 

toxiMuitt,  ADA                                     V 

^^V 

niedioied,  in  nervouD  KasiraliEin,           1 
21U                                                        I 

in  uii^tcuriion  of  tyjihold,  IHH                    1 

^K           Karrli.  niilk-curr  of  drop»>-,  163 

in  motor  jnKufliciency,  47ti,  482                J 

^^^     Kefir  in  diut,  IIH 

in  ue|)tiTitiii,  108                              ^^m 
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Lavage  by  patient,  201.     .Scealso  Auto- 
la  vuge. 
in  puiMuning,  107 

luvM-ding  gastric  or  inUstbal  sur- 
gery, 197 
tor  pKveiiliun  of  vomiting,  197 
in  pyloric  Htt'iiiMis,  197,  t^ 
for  n'liiuval  uf  gastric  mucus,  197, 

205,  471 
of  stomach,  197 

apjuiralus  for.  19S,  199 
contra-indicatiuus  against.  198. 

204 
duration  of,  204 
iiidicaliun:)  for,  197 
safpiv  uf.  203 
tn'hiiir  of.  199,  200 
tiuM?  for  ginng,  204 
in  vonutin|(.  197 

of  [K-ritonitia.  198 
|xi«t«)icnitiv^.  197 
with  Aitron's  impruvrd   stomach 

tutir.  71 
without  the  stomach  tul)e,  201 
Law  of  eontnuy  innervation.  65 
Lamtivediet,  182 

agar.  titQ 

inorfcuiir  »tlts.  2$M 
liquid  iH'troUtimi.  6&I 
)ibi<nolphthalein,  2S6 

Lead  slontatitLs  301 

LnlhiT-bottle  ^lonuch.  S46 

Lpminmi  in  lik-t  iif  ga.<trir  patirats,  167 

Lefcununs,  HartenateiD's.   193 

Letttr's  coik-d  tutiing.  2ol 

Lnihani  iivsitiuont  of  gastric  uWr.  49S 

Lninlias*!  i»avsi.  MS 

Lriwey  ttf  iiKMilh.  314 

tivatuh^t  III.  Sl^ 

Leuln-'s  di\vniciilar  »Hinil.  376 

tivt  iiti\'U  fiir  t<<i$tin)(  gastric  motil- 
ity. »1 

Leul<(--Zt(Mns:vn  trxxiintrBi  of  gastric 
ukvr.  4!t.t 

Lnikivytitscs  in  ai^ir  aiifvodicilEi.  .  ■  .i 

liCukvHvma  in  hikttwvtrai  it»»n\  SU 

LpukiH^^iku.  319 

nfiHilh-icashcs  in.  ;tJll 
v>r^  c:u\-iivi»Ki  and.  ^2 
riHtiuni  tn  )n>>lnHwl  of.  aJO 
tviiv>v*I  i"*  ;ica<il>os  \J,  SS' 
l«-\y(.*v  -.'.v  ur.;!!-.  st*;  ;".■*.  ASS 

an.:  ,-ar.r.;;.ji.  .i7i 
Ijtohi^.  iilic-.-.E-  ir.  •.;x-«.:;h.  S17 

::\;i::x>>r.;  -v.  .JIT 


Lingual  tonsillitii),  acute,  326 

ulcers,  325 
Linitia  plastica  hypertrophica,  546 
Linseed  poultices,  250 
Lipanin,  194 
Lipase,  56 

teats  for,  592 
Lipoma  of  esophagus,  362 
of  intestine,  tW6 
of  mouth,  335 
of  rectum,  S36 
of  stomach,  555 
Ljps,  abscess  of,  334 
carcinoma  of,  342 
congenital  fistuhc  of,  333 
eciema  of,  3!7 

treatment  of.  317 
exfoliative  inflammation  of,  334 
inflammation  of,  SSi 
acute,  334 
chronic,  334 
Liquid  petrolatum,  laxative  action  of, 
664 
in  rectal  carcinoma,  S.t4 
Liver.  iSrr  also  Febrilis  icterus.Cirrhosis, 
and  Hepatic  insufficiency, 
abscess  o(.  oS4 

symptoms  of.  5&5 
tteatmenl  ol.  586 
acute  affections  oif.  584 
angioma  of.  602 
atrc^y  of.  acute  yelloir,  586 
treatment  of,  5S7 
brown.  59S 
partial,  .=9S 

carcinoma  of.  600 
cbronic  alTectioos  of.  3SS 
ctrrbu^  of.  590.     .Sr  CirrboBb  of 

liver, 
cjifts  of.  iwe 
diseases  of.  5^ 
dbJocdiuoit  of.  5^ 
eduDoracri  in.  60C 

iliapMsisof.  iHS 

sym|>iom$  of.  603 

treat  mm  1 1^.  6D4 
fattv.  (»M 

etkA."*?-  v«(.  e»M 

luibi'ai'iQ'  of.  Al5 

iivatiuirat  oj.  riU5 
-  nbrv«-d  .if.  r*e 

furvtjoc..  :*s;s  :\ir.  5SG.  593 
h>:v^r.u»  .X.  ai-iivir.  Sj* 

*.:v:i:::wat  W.  S!^9 

*>—-.;■«.'£*  i<i.  iS9 
;:v.*:  ~if(i;  >>«'.  5SW 
;r.i»r..r.a,;i,c  .•:',  ,iS4 
iTifatr.KC ;  .■(.  S>4 
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Liver,  roentgenography  m  study  of,  149 
sarcoma  of,  60 1 
syphilis  of,  acquired,  599 
diagnoaia  of,  GOO 
symptoms  of,  599 
treatmeot  of,  600 
congenitAl,  599 
tumor  rrom  echinococci,  604 
Loewi's  pupillary  symptom  of  pancrea- 
tic inauinciency,  626 
Ludwig's  angina,  330 

treatment  of,  331' 
Lupus  eo'thematosus  in  mouth,  3t7 

of  oral  mucosa,  312 
Lymph  glands,  noidiform  and  verru- 
cous, in  mouth,  337 
Lymphangioma  of  moulh,  337 
Lymphoma,  cystic,  of  mouth,  337 

diffuse,  of  mouth,  337 
Lymphosarcoma  of  inteatiae,  766 


MacMilla-v's    rectal    tampon    treat- 
ment of  chronic  roastipation,  230 
Macroglossts,  326 
Ma^^t  worm,  803 

MagDCsium  peroxid  in  gastric  diseases, 
272 
sulphate  for  draining  gall  bladder 
and  bile  duels,   105,  612 
sulx'Utaneously,  666 
Malar  mucosa,  affections  of,  334 

carcinoma  of,  344 
Malformation  of  tongue,  S22 
Malignant    gron-ths,    inlestinal,    761. 
See  also  Carcinoma  and 
Sarcoma. 
constipating  diet  in,  172 
Malleus  in  man,  313 
Mallase,  59 
Maltose,  50 
Mammala,  192 
Mandrake  aa  a  cathartic,  286 
Marasmus  and  duodenal  ulcer,  710 
Massage,  208 

alKluminal,  212,  214 
in  atonic  con-stipation.  208,  6G4 
in  conneclivi^tLksue  adhesions,  208 
in  gastric  dilatation,  208.  483 
relaxation,  208 
retention.  208 
in  Ka.stritu<,  chronic,  472 
in  givtrcienl erupt osis,  574 
in  ileua,  75-*J 
in  intestinal  atony,  208 
of  inteiflinc,  211 

tcchnie  of.  211-213 
and  nHilic-ateil  lavage  in  nervous 

gastmlgia.  210 
in  tnolor  in-uffiriency.  477,  483 
in  ncrvoo.'  dy.«pe|wia.  208.  423 
in  i>vliiric  liicniisLs  with  dilatation. 
20S 


Massage  in  pylorbspasm,  209 

rectal,  io  chronic  constipation,  229 
in  relaxation  of  stomach,  208 
in  rctentionof  gastric  contents,  208 
of  stomach,  2t^ 

contra-indications  for,  208 
indications  for,  208 
technic  of,  209 
of  sjrmpathetic  nerve  plexuses,  214 
vibratori-,  211 
in  volvulus.  749 
Matthews'  treatment  of  ulcerative  coli- 
tis. 733 
Maxills,  adamantoma  of,  345 
carcinoma  of,  346 
chondroma  of,  345 
cysts  of,  345 
odontoma  of,  345 
osteoma  of,  345 
sarcoma  of.  346 
Meal.     &e  Test  meal. 
Measles,   diseases   of  salivary   glands 
and.  329 
oral  manifestations  of,  301 
,  Meat  and  gastric  secretion,  53 
I  composition  of,  160 

j  in  diet,  159 

digestibility  of,  161 
'         extracts,  1&4 

composition  and  relative  val- 
ues of,  195 
!  preparation  of,  160 

■         restriction  of,  160 
1  Meats,  canned,  160 
\         in  constipating  diet  of  inlestinal 
:  diseases,  179 

light  and  dark.  159 
raw,  rare  and  smoked,  in  gastric 
diseases,  160 
•trichinosis  and,  160 
sailed,  160 
Mechanical    treatment    of    intestinal 

dueases,  228 
Meckel's  diverticulum,  742 
Medication  in  gastric  diseases,  258 

in  intestinal  diseases,  274 
Medicinal  exanthems,  301 
Megacolon,  congenital.  790 
Metena  in  infant.'^,  relation  of  duodenal 

ulcer  to,  710 
Melt  zer's  sign  of  acute  appendicitis,  770 
Menstrual  anomalies,  HOI  secretion  in, 
85 
nervous  dyspepsia  and,  419 
Menstruation,  gastric  acidity  and,  419 
Mercurial  stomatitis,  299 
Merj'cism,  405 
Melagen,  159 

MetchnikofT  on  Bulgarian  milk,  165 
MctchnikofT's  t^ts  with  intestinal  bac- 

ta-ia,  685 
Meteor  ism,  698 

hormonal  in.  ti67.  703 
large  enemata  in.  22.*% 
ph>'sostigmin  in.  TU3 
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McUKnum,  pituitary  extract  in,  703 
Metric  wrighttt  and  measures,  882 
Miprosroiiif  examination  of  stomach 

contents,  92 
Mikulici's  diiieaBp,  330 
Milk,  l)oile"i,  for  young  patients,  176 
BulgHjiaii,  1Q5 

in  raturrh  of  small  intestine,  176 
cunipared  with  Biiifiria]  foods,  1S9 1 
rurc  of  ilroi»v,  lt(3 
in  ihel,  102,  175  i 

in  ttastric  diseases,  175  I 

^slrir  secretion  and,  S3  ' 

m  inteslinal  diseases,  174,  175         I 
moditicalion  of,  163  ! 

by  hoiUng,  176 
liy  hme  water,  163 
by  salinlif  arid,  176,  178         | 
preparatjons.  176 

banner's  fat  miUc,  IH 
kpfir.  liH 
koumiss.  194 
^ycetal  k'  milk,  191 
VultnuT  s  motheTS  milk,  IM 
yofdiuri.  164 
^»tein  |>reparatioas,  191 
^rhmidi  s  method  of  ivdudnK  (be 

irrilaling  effects  of,  176 
soniatiM'.  ISti,  277 
sour,  kelir.  rtr..  16S 
sucar.    femimiation    of.    in    Lbe 

bowel,  175 
v«rt,ibh\  194 
Minenl  t'jiih.«.  2o6 

Ruikk-Activiiy  of.  237 
oil  as  a  laxaii\-e,  5K!.  664 
waTer  ran*,  2i4.  S2;i 
waie*s.    16K  247.  L'5i   5S!.     A* 
ak«>  I'arbliail. 
in  arule  pisthtis.  2^:1 
alLahne  oartxituiir.  '2.%3 

.-hktnn.  ^iU 
liner.  2o4 

nHttV  oi  aeiton  of.  25iS 
in  rtinwiii'  fnsiritf^  255 
pt'ii>ifrti<'a.  447 
in  U'si  »ul  caikTTti.  2>M.  A19 
fem^inou^  2.>4 

in  rhnvuc  iturtivia.  2.V 
in  pisJiv  tiisea:^niv  167 
in  nK^ltir  insullKwofy.  4. . .  4^ 
}<t:r!:a;l^v.  aoiton  ii/.  2.M 

w«t».:i;at;nf:  «!<vt  iii".  25,1 
tjr.if  :\«  tai.1^^  2.V1 

»Maa.  M4 
M««v4v.  742 

M.'nsas^    ni.vii,ri:».-c    .f'    Kjr.boer.'s 

Mtxplac  as  ax  ;:;irt«;aal  i«>da:;\¥.  274 


Motility    of    colon,    roentgenographic 
study  of,  145 
of  inl^tine  shown  by  bead  test, 
129 
by  carmin   or   charcoal, 
128 
of  BtAmach,   disturbance  of,    140. 
See  Nlotor  function, 
shown  by  Roentsen  ray,  140 
Motor  function  i^  stomach,  50,  90 
cbloropbyl  t«st  of,  91 
Einhom's  bead  test  of, 

129 
Leube's  test  meal  and,  90 
insufficiency,  05,  473 

of  first  degnv  (atony),  473 
diafpiosis  of,  474 
eliol<^-  of,  473 
s>inptoms  of,  474 
tr«atinent  of,  475 
dietetic,  475 
bv  lavage,  476, 

482 
medicinal,  477 
physical,  477 
with  miDeral 
waters,  477 
of  second  degree  (dilatation), 
478 
bandages  in,  483 
diagnoetscrf,  4S0 
ditijbin,  483 
eiiolao'  of.  478 
galvanism  in.  4S3 
la\-a^  in.  4S2 
massafie  in.  483 
mineral    nms    io, 

4!a 

rvrtal     alimmiatioD 

in.  4S.' 
sulvuianeous   nutri- 

■ioD  in.  4S2 
sympiiiiiH  of.  479 
ihin4  ttf.  481 
in-aitneal  of.  4SI 
$b>iwn  by  fiv»j  runnMite  in  tbe 
Mi.vua>-ii.  <k5 
neui\«>rs.  ;5S7 

trtMiSKC!  of.  ;SII 
Mk<uki  luop  la  ibc  s^ooukIi.  ft! 
Mouth.  afiiTK^aQynisi^  vif.  ol6 
aJroviina  i>;.  o4i> 
anatoc^v  .v,  2s»i 
a:^:iv«i'>a  .v,  ;;iS 

.->>:s  .«,  ,>*.  ■w7.  S2n.  S39 

casrasKSv  2>i' 

.n^-.t'r.i^:i.c  :r.  2SI> 

;-  .rirt-.:;  .;:Kmi,;  s^iretMBdi^- 

*■**•*,  a"': 
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Mouth  diseases,  feeding  in,  298 

from  liiamuth,  300 

from  bromids,  301 

from  Keoeml  intoxications,299 

from  iodids,  301 

from  iead,  301 

from  mercury,  299 

prophylaxis    and    treat- 
ment of,  300 

from  silver,  301 

from  yellow  phosphorus,  301 

^eoeral  treatment  of,  293 

m  glass-blowers,  304 

iodoform  in,  297 

local  anesthetics  in,  299 

nutrition  of  patients  with,  298 

occupation  and,  295 

potassium  chlorate  in,  297 

secretory,  321 

trophic,  321 

vasomotor,  321 
endothelioma  of,  340 
erosions,  303 

etiology  and  treatment  of,  303 
exantheras,  301 
fibroma  of,  335 
ganders  of,  313 
heman^oma  of,  336 
herpes  of,  318 
hygiene  of,  296 
leprosy  of,  314 
hchen  planus  of,  317 
Upoma  of,  335 
lupus  of,  312 

erythematosus  in,  317 
lymphangioma  of,  337 
lymphoma  of,  337 
maoifcfitation  of  measles  in,  301 
myxoma  of,  336 
nervous  affections  of,  320 
papilloma  of,  340 
parasites  in,  320 
pemphigus  of,  317 
phlegmons  of,  324,  330 
ranula  of,  339 
in  scarlet  fever,  301 
scleroma  of,  315 
skin  diseases  in,  316 
sore,  in  chlorosis,  302 
struma!  of,  33S 
syphilis  of,  300 

primary,  300 

secondary,  310 

tertiary,  311 
telangiectasia  of,  336 
tuberculosis  of,  312 
tumors  of,  benign,  335,  345 

malignant,  341,  346 
typhoid  ulcers  in,  302 
urticaria  in,  3 18 
vaccinia  in,  302 
varicella  in,  302 
variolu  in,  302 
Mouth-washes  in  gangrenous  stooiati- 
tis,  306 


Mouth-washes  in  leukoplakia,  320 

recommended,  295,  296 
Movable  kidney,  appendicitis  and,  768 

palpation  of,  566 
Mucous  coUUs,  652 

membrane  in  stomach  contents,  94 
Mucus  from  small  and  large  intestine, 
differentiation  of,  121 
in  stomach,  lavage  for  removal  of, 

197 
in  stool,  121 
Mud  baths  in  gastric  neuroses,  257 

in  intestinal  adhesions,  257 
Mulier-Schlecht  test  for  trypsin,  125 
Murphy  drip,  239 

in  acute  appendicitis,  774,  778 
in  duodenal  feeding.  502 
in   severe   intestinal   catarrh, 
641 
Murphy's  sign  of  cholelithiasis,  619 
Muscle  remnants  in  feces,  120 
Muscular  exercise  and  hyperalimenta- 
tion, 571 
relaxation  of  stomach,  massage  in, 
208 
Mutase,  191 

Myasthenia  gastrica,  473 
Myers  cardia  dilator,  397 
Myiasis  intestinalis,  820 
Myoma  of  esophagus,  362 

of  rectum,  836 
Myxoma  in  mouth,  336 
Myxosarcoma,  maxillary,  346 


N 


Narcotics  in  intestinal  diseases,  274 
Nasal  feeding,  299 
Naunyn's  sign  of  cholelithiasis,  610 
Nausea,  nervous,  415 

treatment  of,  415 
Necator  americanus,  806 
Necrosis  of  pancreas,  631 
Neoarsphenamine,  534 
Neoplasms  of  bile  ducts  and  gall  blad- 
der, 614 
of  esophagus,'  362 
of  intestine,  761,  766 
of  liver,  600,  610 
of  mouth,  336 

of  stomach,  537,  553.     See  Stom- 
ach. 
Nephritis,  pistric  lavage  in,  198 
Nephroptosis,  565 
Nerve,  facial,  paralysis  of,  320 

plexuses  accessible  by  massage,  214 

of  intestine,  64 
supply  of  stomach,  H'i 
Nervous  alfectiona  of  in  testme,  392, 781 
of  mouth,  320 
of  stomach,  392 
anorexia,  4 18 

diarrhea,  tesl^^liet  stools  in,   134, 
681 
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Nervous  d>-a|x;[»jio, 418.  'See  DyHpepaia, 
iicrvouH. 
oructiiliiiii,  401.     See  Acrophagy. 
iiaum-u,  413 

Hyatciii,  uiilunomic,  3K8 
wuflativu,  ;JH7,  390 
vomit  iiig,  4U'l 
Neurnluift  of  liver,  1305 
of  aUiniacli,  410 
of  lonRiu',  '.i'2\ 
Ncunutthcniu  fci^trira,  418 

^tnittilfroiiioBiM  aod,  562 
Neunlia  from  lark  of  vilumin,  157 
Neuroses  of  cfiojilmKUM,  :tH4 
of  inktitinp,  T8I 
motor,  3Sr 
Bea  liBths  in,  257 
Sferetorj,  430,  440 
senaorj'i  410 
of  atoniach,  387 

and   intviitine,   tnwtment  of, 

301 
eliHiridty  in.  215 
t,ve-«train  and,  418 
giiMtrir  conlrntH  in,  94 
NicotJD  in  fcnstric  disvaaes,  271 
XitroKlywrin  as  a  icaslric  sedati\T,  269 
Nodal  tissue  in  intivline.  04,  5til 
Nodes,  peristaltic,  5tl2,  C96 
Noma,  306 

(rralmenl  of,  307 
Nornuil  solulioiis  in  quantitative  anal- 

j-sis  of  stoinaeh  eonlents,  77 
Nollinutn'rseimtrjhulbii  tofrcalexam' 

imtiion.  112 
Nm-lci,  I'lTiTt  of  iN'|>">»-  IryiKin  and 
eri'|isin  ii[m>d.  I2ti 
in  ht-w.  siKntlk-Hiu'p  of.  12(i 
IHuieniiiii-  diKOflion  iif.  (124 
K^t  of  Ailolf  S*-liinidl.  126 
Nurslings  »\ui  oral  anlLieplii-s.  297 
Nuirit'iii  eiH'iiiata.  24^1 
Nutrition  of  mlients  with  nuiulh  di»- 
I'ai^-s,  JilS 
siiU'iltaneous.  482 
twlinie  of.   In   (tastnu'titeniptosi-!. 
571 
Nutritive  [in'jiiralii'ns.     Sn'  FihhI  prv'- 

inraiioU!!- 
Nulrilin-IUvden.  1!>2 
Nuirolt-.  HM 
Nuinw,  H'l 


Occupation  and  month  diseasea,  295 
Ochsncr'H   method   of   treating   acute 

appendicitis,  774 
Odila,  1S3 

Udontotna  of  maxilke,  345 
Oil  enemata.  223 

encmator,  Roberts',  225 
Zwcig's.  224 
Olive  oil  agar  tiil)es,  102 

in  gastric  diseases,  273 
Onions  in  gastric  diseaseB,  166 
Opium  as  an  evacuant,  283 
in  ileus,  753 

in  iDiestioal  diseases,  274,  275 
preparations  in  intestinal  disease, 
275 
Oral  antLscplics  for  nurslings,  297 

effects  of  sjilipyrin,  quinin,  phen* 
areiin,    and  acetylsaucylic 
acid,  301 
of  influenza,  302 
of  measles,  301 
of  paralyphoid  fever,  302 
of  rubeola.  302 
of  scarlet  fever,  301 
of  typhoid  fever,  302 
of  vaccinia,  'XI2 
■of  varicella,  302 
of  variola,  302 
Ifsious,  traumatic,  304 

treatment  of,  304 
lupus,  312 

local  treatment  of,  313 
setwis,  290 

constitutional    diseases    and, 

291 
duodenal  ulcer  and,  706 
gastric  ui(*r  and,  489 
organic  infections  and,  292 
Sir  also  Mouth. 
Orc\in  in  gastric  diseases,  267 
Orthoform-nen-  as  a  gastric  anodyne, 

270 
t>«teoma  of  nta.'dlla>,  345 

of  UHiuih.  336 
Otitic  from  [laroiiiis.  329 
Oxygen    insutllalian    as   an   intestinal 
Hnli:^<l<[ic.   1115.  679 
in  intc^linat  feniM'niatii'e  dynpep- 
sia,  ti79 
Oxyuris   \vrmi>iilaris.    S03,    S04.     .S^e 
also  Thread  uiimi. 
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t>BsrKn"no\    of   iviummi    l-iU-   duct,    I'.wks.  i>ild. -Jts 


-iglis  ^'l■,  II';' 
oi  iiiii-^iiiu',  742 

rvx'lil  ii>""''it™('h>  ">■  14'' 
tVvull  I'KvhI  tti  t<M-»,  ln-ii!idm  t<-st  fi>r, 

phi:;.>!i'liihn;.'m  rms  ti^t 
tot.  12 1 
in  ii-.it-siuiai  iii'.vnniUfcis.  7;iS 


wami.  24l> 
I'aiii  irt  scinc  (Msiriiis,  4j4 

of  doivii-ital  kiiivr.  7tlii,  7117.  7US 
ga.-.;ri.-.  ■->«;.  -'70      .-v.  tlastralfna. 
i>f  pv;ri.-  i'r>t-!->ns.  5J2 

In ivn^r !»!.■«.  4i;i 
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Pwn,  hunRer,  491,  70fi,  708 
of  hypersecretion,  442 
of  ileus,  745 
of  inteatinai  ohstruclioD,  745 

ulcer,  706 
sign  of  appendicitis,  acut«,  77U 
chronic,  772,  773 
of  pancreatic  diseaw,  627 
Pajns  in  chronic  inlesliniLl  catarrh  with 
diarrhea,  645 
dysenteric,  epinephrin  in,  726 

local  and  internal  treatmcat 
for,  726 
of  sarcoma,  553 
Palatal  carcinoma,  344 
effeeta  of  rubeola,  302 
gummata,  311 
ulcers,  304 

in  typhoid  fever,  302 
Falefski'a  duodenal  lube,  100 
Pancreas,  diseases  of,  623.     See  Pan' 
crcatic  and  Pancrcatitia, 
inflammation  of,  623.     See  Pancre- 
atitis, 
roenlgt^nography  in  study  of,  149 
Pancreatic  affections,  action  of  hydro- 
chloric acid  in,  259,  627 
diet  in,  627,  629 
internal  treatment  of,  627, 629 
calculi,  <>33 
carctnuma,  roentgenography  and, 

149 
cyals,  632 

laparotomy  in,  632 
roentgenography  in,  149 
digestion  of  nuclei,  624 
ferments,  57 
fiatula,  antidiabetic  diet  in,  630 

Burgerv  in,  6:J1 
function,  duodenal  contents  and, 
120 
HCI  and,  259 
Saliii's  glutoid  teat  of,  129 
hemorrhage.  63 1 
■nfanliliam,  634 

insufficiency,  epinephrin  test  of, 
626 
pupillary  Hymptoms  of,  626 
juice,  57 
neerosLs,  031 

obfilruclion.  pilocari''"  'i.  630 
pre liarat ions,  263 
secretion,  57 

anomalies  of,  103 
dctenninalion  of.  101,  102,103 
effect   of   carbohydrates   and 
proteins  on.  629 
of  hvdnichloric  acid  on, 
259 
tumors,  I>13 
Pancrcalin.  262 

digcfltive  proixTtics  of,  262 
preiiaratiiuLH  in  chronic  pancreati- 
tis, 1)28 
FaocrcatitiH,  acute,  62N 


Pancreatilis,  acute,  percussion  sign  of, 
629 
treatment  of,  628 
chronic,  623 

car1>ohydrales  in,  62$ 
diagnosis  of,  624 

by  Cammidgo  test,  626 
by  fat  test,  625 
by  Loewi's  test,  626 
by  oil  teat  breakfast,  626 
by  percussion,  629 
by  protein  test,  624 
by  starch  (est,  625 
etioloey  of,  624 
pathology  of,  624 
prognosis  of,  627 
symptoms  of,  623 
teat-diet  stool  in,  624 
treatment  of,  627 
dietetic,  627 
surgical,  628 
use  of  duodenal  tube  in,  625 
duodenal  contents  in,  109 
pancreatic  secretion  and,  109 
Pancreon,  263 
Pantopon,  275 

Papaverin  as  an  anttapastic,  275 
Papayotin,  263 
Papilla;  of  rectum,  S36 
Papilloma  in  esophagus,  362 
of  mouth,  340 
mucous,  555 
Paracentesis  in  ascites,  595 
Paraffin  eneiiiata,  225 
Paralysis  of  esophagus,  385 
of  facial  nerve,  320 
of  rectum,  849 
Parasites  of  bile  ducts,  616 
in  esophagus,  361 
of  intestine,  794 
of  liver,  ()02 
in  mouth,  320 
ParatyphilItU,  767 
Paratyphoid   tevcr,   palatal  ulceration 

in,  302 
Paresis  of  intestine,  849 

and  paralysLs  of  rectum,  S49 
Parotitis,  epidemic,  329 

treulnient  of,  329 
ulcerous,  329 
Parulis,  331 

Passio  iliaca,  742.     See  Ileus. 
PalhogenpflLs  of  gastric  ulcer,  cholecj-s- 

titis,  etc.,  292 
Pathok)gic  changes  reflected  in  gastric 
secretion,  94 
food  remnants,  119 
productH  ot  the  intestinal  wall,  121 
sti>oLi  and  their  significance,  119 
Pawlow's  e.v])erimcnta  in  digestion,  52, 
54.  5() 
I  Peas  in  (he  diet  of  g!t<lric  imtienls,  167 

I'egmn,  llh! 
I  Pemphigus  lii  cMiphiigU!:.  357 
I         of  oral  niucoNa,  317 
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Feadulum  movementa  or  intestine,  63 
PcnUManc,  a  hemiccllulose,  61 
Pepain  64,  U6 

atlminiHtration  of,  259,  262 
dctenninatiun  of,  83 

by  gelatin  test,  50,  84 
by  Jacoljy-Solms  method,  83 
by  Mett  test,  84 
by  ricin  test,  83 
ID  gastric  disorders,  674 
bydruchloric  acid  and,  258,  259 
precautions  in  administering,  259 
unit,  84 
Pepsinogen  and  pepein,  examioation 
for,  S3 
relation  of  HCt  to,  54,  83 
Peptic  digestion,  end  products  of,  54 

ulcer  of  esophagus,  360 
Poptids,  54 

Peptone  ureparationa,  188 
lood  value  of,  189 
Peptones,  test  for,  85 
Perforating  gastric  ulcer,  488,  509 
Perigastritis,  524 
causes  of,  524 
diagnosis  of,  525 

roentgenography  in,  525 
forms  of,  525 

hour-glass  stomach  in,  524 
prophylaxis  of,  526 
syniploms  of,  525 
treatment  of,  526 
Perineal  lacerations,  nervous  dj'spepsia 

&nd,  419 
Periostitis  alvooluris  dentalis,  331 

Ircatntent  of,  332 
Periaiguioiditis,  acute,  785,  789 
appt'ndicitis  and,  78i) 
cnrunic,  75)0 

di\x'rticulitis  und,  7S5,  789 
etiolog>'  of,  7S5 
symptoms  of.  7SS 
treatment  of,  790 
ulcerau\t,  7S9 
Peristalsis,  efferl  of  opium  on,  274 

of  inloitiue,  62.    ^c  also  Inlestinal 

peristalsis, 
of  slunuu'h.  51.  140 

in  duodenal  ulwr,  709 
IVrisltUiii-  nodit^.  Iht,  olil.  696 
rwllfesiuiss,  7S2 
rush,  (vt 
stimulant:).  IT-* 
uiiivc^t  of  :iti>iiiiti'li.  392 

m'iilnifnl  of.  393 
wattf.  dtmlik'.  KH' 
IVristoltin  in  .tliuiii'  tiin$litMitiiui.  ti<i7 
IVnttuieal  iiillaiioii  in  riB-nip-noiiranhv, 

150 
IVritiuiitis.  i-in'iittJsorilHxI.  7ii7 
iVrityjihilitis.  767 
IVniH>aUtit>'  of  pvUirii-;.  CI 
IVrnieiiHis  juwiuia,  duiiileiia)  rttntt>nls 
in.  MO 
hiHil-Honn  iliw's.'v  aiiil.  SI  I 


PemiciouB  anemia,  mouth  afTections  in, 

302 
Peroxids  in  intestinal  disea^a,  2S0 
Pessaries,  hemorrhoidal,  825,  826 
Petrissage,  210,213 
Petrolatum,  liijuid,  in  constipation,  582 
664 
in  gastroenteroptosi?,  582 
in  rectal  carcinoma,  834 
Petroleum  jelly  in  intestinal  stasis,  694 
Pharyngitis,  acute,  348 

chronic,  346 
Pharynx,  affections  of,  348 
Phenacetin,  occasional  oral  effects  of, 

3U1 
Phenol  in  gastric  disease.",  272 

trijatment  of  hemorrhoids,  828 
Phenulphthalein  as  a  laxative,  286 
ring  test  for  occult  blood,  124 
teat  for  total  acidity  of  Btom&cb 
contents,  79 
Phlegmonous  osophagitis,  356 
ga.stritis,  457 
processes  of  tongue,  324 
Phlegmons  of  buccal  fundus,   330 
Phosphorus  stomatitis,  301 
Phrenoptosis,  560 
Physiology  of  digestion,  49 
Physostigmin  as  an  evacuant,  283 
Piles,  821.    ii'ee  Hemorrhoids. 
Pilocarpin  in  gastric  diseases,  271 
in  sympathicotonia,  392 
t'a.  atropin,  271 
I'if.  epinephrin,  390 
Pineapple  juice  as  a  proteolytic,  263 
Pinworms,  803 

appendicitis  and,  767 
Pituitary  extract  in  flatulence,  703 
in  hemorrhage,  517 
in  ileus,  754 

in  intestinal  paresis,  284,  703 
in  metcorisni,  703 
Pla.iues  of  leukoi)lakiB,  appearance  of, 
319 
removal  of.  320 
of  lingua  geographies,  323 
o|ialine9,  310 
sv^ihilitic,  in  mouth,  310 
l'la$iniin.  192 
IWumatiisis  (.drum-belly),  403 

tri'almcnt  of,  403 
I'oikilocytoeis  in  hookworm  disease,  810 
I'uisoning.  alkali.  faiaUly  of,  357 
lavage  in.  197 
lead,  stomaiiiif  from.  301 
meivuri^d.  oral  fffe<-t  of.  299 
pru|>hyls\is  of.  300 
irt'atnn'nl  of.  300 
I>hi«'phiiru:i.  stomatitis  and  abscess 

frvnii.  ;a>i 
sul|)hurif  acid,  fat^ty  of,  357 
l\i|,vchronistophiha  in  hookworm  dis- 

eaa\  SIO 
rotiwuriiis.  riw  iliet  and,  157 
Piiljlii,  mucv>us.  .vij 
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Polypi,  rectal,  835 

Polyposis  recti,  836 

Polysaccharida,  184 

Postoperative  obetructiooB,  rocDtgeD- 

ography  io,   149 
Potassiiun  chlorate  in  mouth  diseases, 

297 
Potato  poultice,  250 

remnanta  in  stool,  121 
Potatoes  as  a  food  for  gastric  patients, 
166 
in  intestinal  diseases,  182 
Pot-beLy  in  hookworm  disease,  811 
Poultices,  linaeed,  250 

Ktato,  250 
-  blowers,  intra-intestinal,  238 
Pregnancy  as  a  cause  of  gastroenter- 
optosis,  557 
aa  aremedy  forgastroenteroptosis. 

581 
gingivitis  in,  303 
Priessnitz  bandage,  250 
Procidentia  recti,  845 
Proctitis,  841 
chronic,  842 
diagDosis  of,  841 
etiology  of,  841 
hot  water  in,  842 
Bymptoma  of,  841 
treatmeDt  of,  842 
surgical,  843 
symptomatic,  842 
Proctoclysis,  239 

apparatus,  240, 245 

continuous,  Young's  apparatus  for, 

242 
Elbrecht's  heating  apparatus  for, 

240   242,  243 
use  of  thermos  flask  in,  242 
Proctoscope,  Kelly's,  230 
Proctospasm,  etiology  of,  848 
symptoms  of,  848 
treatment  of,  849 
dilatation,  849 
galvanization,  849 
refrigeration,  849 
Prolapse  of  rectum,  845 
Propeptone,  teat  for,  85 
Prosecretin,  57 
Prolcal,  550 
Protectives      in      intestinal     diseases, 

279 
Protein,  absorption  of,  60 

examination  of  feces  for,  117 
limitation  of,  in  chronic  pancreati- 

lis.  t)27 
in  food  cures,  571 
mil  k-sii  It -cocoa,  193 
preparations,  animal,  187 
from  eggs,  192 
from  milk,  191 
venclablc,  191 
soluble,  ill  Hlool.  121 
Proteolysis,  IK'I  and,  25'J 
pepsin  and,  259 


Proteolytic  action  of  pineapple  juice, 
263 

Protogen,  192 

ProtoKoa  in  stomach  contents,  92 

Pruritus  ani,  851 

anal  dilatation  in,  855 

piugs  in,  856 
bacterial  vaccines  in,  856 
Ball's  operation  in,  857 
calomel  for  itching  of,  853 
diet  in,  853 
dry,  852 

etiology  of,  851,852 
hot  applications  in,  854 
local   and   general  conditions 

associated  with,  852 
moist,  852 

ointments  for,  853,  854,  855 
pathogenesis  of,  851 
quinin  and  urea  hydrochlorid 

in,  855 
Roentgen  ray  in,  856 
streptococci  in,  852,  856 
thread  worm  and,  803 
tincture  benzoin  in,  853 
treatment  of,  853 
ulceration  in,  851 
of  jaundice,  609 
I^ychio  initiation  of  gastric  secretion, 

52,  67 
Psychogenic  nervous  diarrhea,  680 
Psychotherapeutics  in  aerophagy,  402 
in  akoria,  416 
in  cardiospasm,  396 
in  rumination,  406 
Ptosis  and  appendicitis,  768 
Ptyalin,  action  of,  50 
Ptyalism,  330 
Pumpernickel,  165,  184 
Pupillary  symptOTn  of   pancreatic   in- 

Bufticiencv,  626 
Purgative  drugs,  284 

effect  of  mineral  waters,  254,  255 
Purgatives,  282 

indications  for,  282 
the  mildest,  284 
Pus  in  intestinal  contents,  122 

in  stomach  contents,  66 
Putrefaction  of  feces  a  peristaltic  stimu- 
lant, 172 
Pyloric  closure,  cicatricial,  lavage  in, 
198 
dilator,  Einhom's,  400,  485 
function,  vertebral  pressure  and, 

211,405 
inaulficienry,  demonstration  of,  96 

treatment  of,  407 
obstruction,  roentgenography  in, 

142 
patency,  blue  \iciui  to  demonstrate, 
91 
duodenal   bucket   to   demon - 
sirale,  91 
stenosis,  96 

congenita],  510 
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I'yiuric  MluiioHiH,  ililutaliuTi  uf,  484 

lil>r»lyHiii  jii,  484 

ill  Kiu>iri<'  ul»T,  509 

hy|)iTl  ri)|)hic,  50)1 

limiKo  in,  107,  I9H 

iiiiiwuiui'  in,  208 

HuniriiHlttIt  oiKTation  in,  510 

|M(-iulu,  in  liHliiw,  510 

HlotnikHi  euiilcnts  in,  96 

»V|)liililic,  5;w 

tniiwiiiiiiiiin  in,  484 

trcalim-nl  of,  4K4 
HurKicnl,  4K5 
I*.vlciT«Htiiu<iii,  :i!IK 

U-nKjl  iH'iiiiHitc  in,  400 
(liikKnoniH  iif,  31)!) 

with  liclinciitiir  RtrinK,  399 

with  ilticKli>nnI  Imi'kct,  ^99 
(lilaliUiiin  of,  4(KI 
Hwlrii-ity  in,  lilS 
c|>in<-]ilirin  in,  400 
MiaNsiiKi'  in.  L'09 
iiiiiil  linUi^in.  2.iT 
oil  tn'Hlm<-n(  ..f.  400 
|>ii|iiivt>rin  in.  41X1 
laU'f  Hn>i,  10.) 
IV'""!".  t'liwiirc  iinil  n'lHxation  of,  52 
f'ffii-)  of  livilnM-lilorip  aciil  on,  259 
liflh  ilorsiil  wrti'lira  unit,  tiC 
l>i'nm';iliilily  i>f.  !l| 
IVTrhi-a  iilvi-olaris.  Xfl 

in<iiini('ni  of.  AXi 
inltiitin:tl  st.i.-<is  unil,  21NI 
in  ili.tlH'ii's.  ;{|K) 
i^iv.tlis,  .t?! 
in  i.iliti.  :M,Kt 


liiiMx,  iHv.tsional  I'ral  erlocis  of,  301 
•Quinsy.  S47 


liiiiii.'i  r.  I'.M 

Hachilis  »   viianiin-(li'<ii'tfni'v  ilcva^o. 

.vf  :.■:;;;;,-.  ^:<' 
::i*:ai  ;;;:\  .■:,  J?r 

i;c-s-v.-^\   .■■   -'.■■■  :■'■    .-■  ■:■.<■:.:>,   .x'.t-r- 
n  r.A    :  ^-.   .--v 


Rectal  <ltsoa«cs,  821 
electrization,  230 
electrode.  Boas',  231 

ZweiK'n,  231 
friction  in  chronic  constipation, 228 
hemorrlmge.     See  Hemorrhoids. 
innammalion,  841.     See  Proctitis. 
irriRattti^  tutie,  Rosenberg's,  234 
Wolbarst's,  234 
Zwcig's,  233 
irrigation  by  patient,  222 
maKsagc  in  chronic  constipation, 

229 
Riyonia,  8.10 
papilla',  836 

paivsis  and  paralysis,  S49 
cause  of,  S49 
diet  in,  849 
j  treatment  of,  849 

I         poly|)i,  835 
!  propioeis  of,  835 

I  ircatment  of,  835 

'  prolaiisci  845 

(level opincnl  of,  845 
ergolin  in.  840 
ii-ii-le  in  tn-atment  of.  S47 
nia.-i.ingf  of  liphincter  in,  &46 
rtHJuetioQ  of.  S4li.  847 
syinptoiiis  iif.  S4fi 
ircalnu'nl  of.  :>4t> 
inionial.  S4t» 
nuiriiiunal.  &46 
jiurtocal.  !v4r 
Iruss  supt"on  in.  S47 
n-frip-raior,  MS 
!«nMina.  s;l4 
strii-turvs,  sar 

t<i>ti)!ii¥  in.  NIS 

ili^teniisis  of.  Si7 

dil.-iT.iiion  i.>f.  ^3i>.  S4I 

oliii|>>i;.v  I'!.  Sir 

ni:ilii:n.-uii  .tnil  niMi-nutli^aiit, 

di';ini-;ii«i:  l^^wrtMi.  S3S 
s>iiip[,>oi^  .>f,  Sir 

laiiiivn.'   )i!  i-hriirji-  <wa»iinaiion. 

iil>?.  hsr,:-r,;K'vT.  -240 
ir.isj,  '■17 
:;:U-,  _V,V  ■.',-. 

r:..■i..i;.,^:■■,  vC 

Rivv.;--.,:ir"  -.£■:■  ■   ..^    Vi 
K.?<\r.. 7\     .■^   ,.-.--:■■■.   riM."' 
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Retarded  development  in  hookworm 

diaease,  811 
Retention  of  gastric  contents,  maaaagc 

in,  208 
Retropharyngeal  abscess,  348 
Rhizolomy  in  treatment  of  gastralgia, 

412 
Rib.  fluctuating,  63 
Rice  as  an  article  of  diet,  166 

diet  and  polyneuritis,  157,  lt>7 
injured  by  "polishing,"  166 
vitamin  in,  157 
Roberts'  oil  enctnator,  225 

rectal  dilator,  839 
Roborat,  ISl 

Roentgen    fluoroscopy,    manipulation 
during,  135 
ID  sigmoidal  loops,  148 
Roentgen-ray  examination,  135 
of  esophagus,  136 
of  intestine,  143 
of  stomach,  138 
location  of  swallowed  teeth,  377 
in  pruritus  ani,  856 
treatment  of  carcinoma,  550 
Roentgenography  in  appendicitis,  145, 
147 
in  atonic  constipation,  661 
barium  in,  145 

or  bismuth  in,  135 
bismuth  in,  137,  138,  139 
in  callous  (gastric  ulcer,  141 
in  cardiospasm,  137, 396 
in  cecal  volvulus,  147 
in  cholecystiiis,  150 
in  colonic  carcinoma.  145 
dilaUtion,  148 
stasis.  147 
in  duodenal  ulcer,   143 
in  enlargement  of  liver,  149 
in  enteroliths,  743 
in  esophageal  dilatation,  137 

spasm,  137 
in  examination  of  appendix.  147 
of  esophagus,  136 
of  colon,  144 
of  intestine,  143 
of  stomach,  138 
in  gall-bladder  disease.  149 
in  ^astroentcro ptosis,  564 
in  ileal  stasis,  144 
in  intestinal  carcinoma,  764 

distention    and    obstruction, 

140 
spasm.  669 
stenosis,  148,  756,  757 
tumors   by   outlining  spli'on, 
150 
in  pancreatic  ruri-inoma,  149 

cysts,  149 
in  perigastritis.  525 
periton<>nl  influtiun  in  connection 

with,  150 
in  pyloric  ol>struction,  142 
in  rectal  constijuition,  146 


Roentgenography  in  sjMisttc  constipa- 
tion, 669 
showing  acute  splenic  flexure,  146 
appendix,  145 
atony  of  stomach,  140 
carcinoma  of  esophagus,  138 

of  stomach,  142 
cardiac  stricture,  137 
cardiospasm.  137,396 
cecum  mobile,  146 
coloptoais,  146 

deformity  ol  duodenal  cap,  143 
deviation  of  colon,  146 

of  sigmoid.  148 
dilatation  of  stomach,  140 
diverticulum  of  eaopliagus, 138 
form  of  colon,  144,  145 
of  rectum,  146 
of  stomach,  138,  139 
gallstones.  150 
gastric  ulcer,  141 
gastroptosis,  139 
Uimciuprung's  disease,  148 
hour-f(lass  stomach,  142 
incomi)el«ncyof  ileocecal  valve 

144,  148 
intcHtinal  stenosis,  148 
motility  of  stomach,  51,  140 
piwition  of  colon.  145 
pyloric  olwtruction,  142 
ealivary  calculi,  328 
sigmoidal  adhesions,  148 

divcrticuhtis,  148 
spastic  constipation,  146 
tonicity  of  colon,  146 
tonus  of  stomach,  140 
in  volvulus,  147 
lloscnIxTK's  powder  blower,  238 
rectal  diliilcir,  840 

irrigiiiion  apparatus,  234 
Rosenheim's  csopliuKC'iil  syringe.  354 

tulx!  for  stimiacTi  douche.  205 
Rose's  adhesive-  pla-iter  iM'lt,  579 
Round- worm,  K(N) 

ch('no|NMltuni  in  treatment  of,  802 
diagnosis  <if,  800 
intt.'stiniil  iKTforution  liy,  801 
santonin  in  treatment  of,  802 
symptiinis  of.  StK) 
treatnu-nt  of.  SOI 
Rovsing's  sign  of  chronic  appendicitis, 

772 
Rubeola,  fuucifti  and  palatal  effects  of, 

302 
Rub-off,  t!if,2t7 
Kuniiniiliiin,  ID.i 

|>syc-|[ii-  t  rent  limit  of.  41>fi 
ttu.'VM'irs  I'niiitsliin,  l')4 
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H.^crHAHiN.  Hi7 
Saccliarriliutyrii'     tyjie 
putrefaction,  f>87 
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Stkhli's  desmoid  tot  for  gastric  secre- 
tion, 90 

gtutoid  capsule  test  of  pancreatic 
function,  129 
Saiicyiates  in  gastric  diseases,  272 
Salicylic  acid  in  intestinal  diseases,  280 

milk,  176 
Saline  HolutLons,  absorption  of,  61 
SaJiva,  two-fold  action  of,  49 
Salivary  calculi,  328 
digestion,  49 
ducts,  diseases  of,  327 
glands,  actinomycosis  of,  329 
diseases  of,  328 

in  general  affections,  329 
enlargentent  of,  330 
syphilis  of,  329 
Salivation  from  bromids,  301 
from  iodids,  301 
from  mercury,  299 
from  paraiysis  of  facial  nerve,  320 
from  scorbutus,  302 
total  arrest  of,  321 
Salomon's  test  for  gastric  carcinoma,  S6 
Salpingitis  and  nervous  dyspepsia,  419 
Salvarsan.    See  Arsphen amine. 
Salvatose,  188 

Stinatogen  compared  with  milk,  192 
Santonin,  effects  of,  802 
Sarcime  in  stomach  contents,  92 
Sarcoma  of  aJveolar  processes,  346 

and  carcinoma  of  stomach,  differ- 
entia) diagnosis  of,  554 
of  esophagus,  364 
of  intestine,  766 
of  liver,  601 
of  maxillae,  346 
of  palat«,  341 
of  rectum,  834 
of  stomach,  diagnosis  of,  554 
etiology  of,  553 
pathology  of,  553 
symptoms  of,  553 
treatment  of,  554 
of  tongue,  341 
Scarlet  fever,  diseases  of  salivary  gland 
and,  329 
the  tongue  in,  301 
red  in  gastric  ulcer,  505 
Schmidt's  and  Straa burger's  contribu- 
tion to  fecal  analysis,  1 12,  172 
diet,  112 
incubator   test    for    fermentation 

and  putrefaction  of  feces,  116 
sublimate  test  for  fecal  pigment, 

116 
t«st  diet  before  fecal  examination, 
112 
for  nuclei  in  feces,  126 
Schreilier's  esophageal  dilator,  370 
Sclprodcrma  in  mouth,  318 
Scleroma,  315 

treatment  of,  315 
Seolccitis,  767 
Sco'ecoiditis,  767 


Scorbutic  stomatitis,  302 
Scotch  douche,  251 
Scurvy  from  vitamin  deficiency,  158 
Sea  baths,  256 

Sea-water  in  cholera  morbus,  642 
dispensaries,  642 
in  mfantile  gastroenteritis,  643 
in  membranous  enteritis,  657 
in  nervous  dysi^epsia,  423 
tecfanic  of  injection  of,  424 
Seat  worm,  803 
Secretin,  55,  57,  258,  259 
Secretion.      See  Gastric  secretion  and 

Pancreatic  secretion. 
Secretory  disorders  of  mouth,  321 

neuroses,  430,  440 
Sedatives,  gastric,  2iS& 

intestinal,  274 
Segmenting  movements  of  intestine,  62 
Senator's  esophageal  dilator,  370 
Sennatin  in  atonic  constipation,  667 
Sensory  neuroses,  410 
"Sentinel  pile"  of  anal  fissure,  859 
Sepais,  oral,  290 

Serologic    reactions    in    gastric    carci- 
noma, 543 
Serum  treatment  of  febrjiis  icterus,  588 
of  trichinosis,  820 
Trunecek's,  532 
Sevetol,  194 
Sexual  excesses  as  a  cause  of  nervous 

dyspepsia,  419 
Shad-belly,  811 
Sialadenitis,  328 
Sialodochitis,  327 
Sialoliths,  327 

Sigmoid  flexure,  deviations  of,  shown  by 
Roentgen  ray,  148 
positional  chan^  of,  in  gas- 
troenteroptoeia,  560 
redundant,  560 
Sigmoidal  diverticula,  787,  788 
diverticulitis,  786,  789 

etiology    and    pathology    of, 

786,  788 
roentgenography  in,  790 
symptoms  of,  789 
inflammation,  785.    See  Sigmoid- 
itis. 
oriun  of  intestinal  alTections,  785 
Sigmoiditis,  chronic,  644.    See  Intesti- 
nal catarrh,  chronic. 
ulcerative,  730 
Sigmoidoscope,    pneumatic     (Strauss), 

237 
Silver  nitrate  in  gastric  diseases,  267 

poisoning,  oral  effect  of,  301 
Singultus  gastricuB,  408 

treatment  of,  408 
Sinusoidal   current   in    digestive    dis- 
orders, 219 
Sippy's  esophageal  dilator,  369,  370 
treatment  of  gastric  ulcer,  449 
Skin  diseases  in  esophagus,  357 
in  mouth,  316 
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Sleep  after  eating,  171 
Sodium  cacodylate  in  nervous  dyspep- 
eia,  425 
cbiurid  waters,  253 
Sodium-ealvaraan,  534 
Somatine,  188 
Sotnaloee,  187 

from  milk,  192 
Sounds,  diverticuUr,  376 
esopbageal,  365,  367 
(nuisee),  deglutition,  350 
Soupe  in  putrefactive  intestinal  diseases, 

178 
Spasma  from  vagotonia,  389 
Spastic  constipation,  GS8.    See  Con- 
stipation. 
Spices  in  the  diet,  167 
SptanchnoptoaiB,  557 
Spleen  outlined  by  Roentgen  ray,  150 
Splenoptoeir,  569 
Sprue,  308 
Starch  agar  tubes,  102 

COD  version .  stages  of,  SO 
in  the  stool,  121 
Starck's  diverticular  sound,  376 
Stea^ein,  58 

in  feces,  demonstration  of,  125 
Grutiner-Gamgee  teat  for,  126 
von  Oefele  test  for,  126 
Steatorrhea,  127 

Stenoecfl,   intestinal,  roentgenoKraphic 
appearance  of,  148 
pyloric,  96.    Set  Pyloric  stenoais. 
test^liet  atools  in,  134 
Stercoral  ulcers.  736 
Stockton's  combined  stomach  tube  and 

electrode,  218 
Stomach,  absorptive  power  of,  56,  89 
at<»iy  of,  95.    See  also  Atony  of 
stomach,    and    Motor    in- 
sufficiency. 
shown    by   roentgenography, 
140 
bucket,  Einhorn's,  70 
carbohydrate  digestion  in,  85 
carcinoma  of,  537.    Se*  Cananoma 

of  stomach, 
cells  and  their  function,  54 
condition  of,  in  constipation,  185 
contents  in  achylia  gaatrica,  95 
acidity   of.    Sm   At^dity    of 

stomach  contents. 
aspiration  method  of  obtain- 
ing, 68 
m  atony,  95 
bile  in,  60 
blood  in,  66,  86 

Weber's  guaiac  test  for, 
86 
Boas-Oppler  badilus  in,  02 
Chase's    stomach    tube    for 

obtaining,  206 
crj^tals  in,  94 
/   determination  of  gasbic  juice 

in,  73 
57 


Stomach   ooatenta,    deterroination  of 
reaction  of,  75 
in  diarrhea,  676 
ID  erosions  of  stomach,  97 
examination  of,  66 
chemical,  74 
for  eniyroee,  83 
indirect,  88 
macroscopic,  68 
microscopic,  92 
filtration  of,  reason  for,  78 
food  remnants  in,  96 
fractional  analysis  of,  78 
in  gastric  atony,  95 
carcinoma,  97 
dilatation,  95 
neuroses,  94 
ulcer^  97 
in  KHstribs,  95 
HClfree  and  combined  in,  75- 

81 
in  hyperacidity,  94 
in  hypersecretion,  94 
indirect  methods  of  analyEing, 

88 
inspection  of,  72 
lactic  acid  in,  82 
methods  fur  obtaining,  68 
aspiration,  Sj 
expression,  68 
regurgitation,  71 
with  stomach  bucket, 
72 
in  motor  insufficiency,  92,  95 
mould  fungi  in,  92 
mucous  membrane  in,  91 
nomifli  acidity  of,  78 
protoEOB  in,  92 
m  pyloric  insufficiency,  96 

stenosis,  96 
phenolphthaJein  test  for  total 

acidity  of,  79 
quantitative  analysis  of,  76 
fractional,  78 
normal  solutions  for, 

77 
phenolphthalein  test 

in.  79 
Topfer'a  method,  80 
quantity  of,  73 
reaction  of,  75 
retention  of,  208 
sarcince  in,  92 
tests  for  HCl  in,  75,  76 

for  tactic  add  in,  82,  83 
oowhorn,  389 
cysts  of,  555 
digestive  function  of,  52 

Gtinzburg's  test  of,  89 
SahU's  test  of,  90 
dilatation  of,  95.    Ste  X>iIatation 

of  stomach, 
douche,  205 

Einhorn's,  206 
Rosenheim's,  205 
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Stomach  douche,  Turck's,  206 

eiecUiKation  of,  215 
electrode,  216,  217 

and  tube,  Stockton'e,  218 

Boas',  216 

Einhorn'B,  217 

Lock  wood 'a  modification 
of,  217 

Wegele's,  217 
enwioDB  of,  97,  521.    Set  Erodons 

□f  BUimach. 
fibroma  of,  555 
fibromyoma  of,  555 
form  of,  138 

hemorrhage  from,  511.     See  Hem- 
orrhage, 
hour-glaas,  142,  524 

paeudo,  130 
hunger  contracliona  of,  64 
hyperestheeia  of,  413 
hypermotility  of,  392 
lavage,  197 
hpoma  of,  555 
massage,  208 
motor  function  of,  90.     See  Motor 

function  ui  stomach, 
mould  fungi  in,  92 
movements  of,  50 

showD    by    roentgenograph V, 
51,  140 
nerve  BUpply  of,  52 
neuralgia  of,  410 
neuroHCH  of,  387 
normal  outline  of,  138 
periataifiis  of,  51 
peristaltic  unrest  of,  392 

wavee,  double,  in,  139 
Roentgen-ray  examiuation  of,  lo8 
earcina'  in,  !^ 
sarcoma  of,  553.     See  Sarcoma  oi 

stomach, 
syphilis  of,  533 
tetany  of,  485 
tonus  of,  140 

shown    by   roenteenograpby, 
51,  140 
tube,  69,  70,  199,  200,  203,  204 

for  aspiration.  Chase's,  207 

and  bulb,  Aaron's,  G9,  70 

and  eJectrodc,  Stockton's,  218 

and  funnel,  2U0 

Kriedlieb'a,  203 

introduction  of,  202 

Sifforated  (Koseoheim's),  205 
ehfuss',  78 
Strauss',  204 
Turck's,  20t) 
use  of,  by  patients,  202 
tuberculosis  of,  536 
tumors  of,  537,  555 
ulcer  of,  488.     See  Ulcer,  gastric, 
water-trap,  139,  558 
See  also  Gastric. 
Stomach-ache,  414 
Stomachic,  condurango  as  a,  267 


Stomachic,  HCI  as  a,  260 

orexin  as  a,  267 
Stomachics,  action  of,  266 

Stomatitis,  aphthous,  307 
treatment  of,  308 
erysipelatous,  307    ■ 

treatment  of,  307 
from  bismuth,  300 
from  gout,  303  . 
from  mfluenza,  302 
from  lead,  301 
from  mercury,  299 
from  phosphorus,  301 
from  scorbutus,  302 
from  variola,  302 
gangrenous,  305 

treatment  of,  306 
bair-ton^e  and,  323 
in  infantile  scurvy,  303 
of  lingua  geograpnica,  323 
noma,  30i> 

treatment  of  307 
simple  or  catarrhal,  305 

treatment  of,  305 
sprue,  308 
thrush,  309 

treatment  of,  309 
ulcerosa,  306 
Stools,  pathologic,  in  diagnosis,   119. 
See  abo  Feces,  and  Test-diet  stool 
fin'ti"g^. 
Strasburger's      fermentation        tubes, 
117 
method  of  separating  bacteria  from 
feces,  118 
Strauclv  and  the  nuclei  teat  of  Adolf 

Schmidt,  126 
Strauss'  funnel  for  lactic  acid  lost,  82 
aigmoidoECope,  237 
suction  lube,  204 
test  for  lactic  acid,  S3 
Streptococci,  transmutation  of,  291 
StreptocDccus-pncuiuococcus  group  of 
organisms,  293 
viridans,  292 
Stricture  of  duodenum,  755 
sym[itoms  of,  755 
of  esuiihaguB,  361,  383 
dilataUon  of,  364 
of  ileum,  756 
of  ii)testine,  755 
diet  in,  759 
infrapapillary,  755 
lavage  m,  759 
liquid  i>ctralatum  in,  760 
purgatives  in,  760 
suprapapillary,  765 
treatment  of,  758 
of  jejunum,  756 
of  large  intestine,  757 

consequences  of,  758 
etiology  of,  758 
roentgenography  in  diag- 
nosis of,  757 
symptoms  of,  767 
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Stricture  of  rectum,  837.    See  Recta] 
striclure. 
of  small  intestine,  755 

rocnt^nography  in  di&g- 
nniiiH  of.  7d6 
String  test  in  cartliospaam,  396 

in  diagnosis  of  gastric  ulcer, 

49J 
in  pylorospasm,  399 
Strongyloides  atercoralis,  816 
iJtron^'luB  duodenaJis,  SOti 
l^tniniH  at  base  of  tongue,  339 
tSlrycbnin    as    an    aid    to    intestinal 
peristalsis,  284 
in  diarrhea,  407 
in  gastric  diseases,  2i>6 
in  gastrogenic  diarrhea,  677 
in  pyloric  insufficiencj',  2li6,  407 
bubacidity,  silver  nitrate  in,  2i38 

t«st^et  stool  lindin^  in,  131,673 
Subcutaneous  nutrition  in  motor  in- 

sufhcieocy,  482 
Sublimate  lest  for  fecal  pigment,  116 
Suction  tube,  2U2 

with  double  bulb,  204 
Sugar  in  constipation,  185 

in  diet  of  gastric  i.>alicntH,  167 
etfect  of,  on  gaslnc  secretion,  167 
Sugars  as  aperients,  284 
Sulphur  as  u  purRaiive;  285 
Sulphuric  acid   poisoning,   fatality  of, 

Ma7 
Sujipuration  shown  by  fecal  examina- 
tion, 122 
Surgery     of     stomach     or     intestine, 

lavage  preceding,  197 
Surgical  bladder  from  trematodes,  818 

kidney  from  treniatodes,  818 
Swallowing  sounds,  350 
Swedish  mBnii>ulalion  in  chronic  con- 
stipation, 228 
Sympathetic  nerve  plexuses  accessible 

by  massage,  214 
Sympathicotonia,  388 

signs  of,  391 
^.\'philis  and  arleriosuteroeis,  528 
of  esophat^tiii,  359 
of  liver,  o99 
of  mouth,  309 
primar)',  309 

treatment  of,  310 
secondary,  310 

treatment  of,  311 
tertiary,  311 

trcatnient  of,  312 
of  sahvary  (ilaiula,  329 
of  stomach,  5iI3 

diagnosis  uf.  533 
treatment  of,  534 
general,  535 
Bjiecilic,  534 
Syphilitic  plai|ues  in  mouth,  310 
ulcL-rs  uf  iiilcsliiic.  741 
of  rectum,  843 
Syringe,  esophageal,  354 


Tabes,  pyorrhea  in,  333 
Tfflnia  saginata,  794,  795 

sohum,  794,  796 
Tampons,  rectal,  in  chronic  constipa- 
tion, 230 
Tannalbin,  277 

'I'annic  acid  in  intestinal  diseases,  277 
Taniiigen,  277 
Tannocol,  277 
Tannoform,  277 
Tannyl,  277 
Tapeworms,  794 

BSpidium  (male  fern)  in  treatment 

of,  797 
bothiioeephalus  latus,  794,  797 
castor  oil  in  treatment  of,  799 
diagnosis  of,  79t> 
hemenolepis  nana,  794,  798 
mode  of  infection  with,  795 
pelletierin  in  treatment  of,  799 
pumpkin   sued    in    treatment  of, 

799 
symptoms  of,  795 
Uenia  saginata,  794,  795 

solium,  794,  79u 
treatment  of,  797 
Tapoteinent.  209,  213 
Tea,  effect  uf,  on  digestion,  169 
Teetli,  carious,  and  phlegmon,  330 
details  in  care  of,  294 
swallowed,  located  by  Roentgen 
ray,  377 
Telangiectasia  of  mouth,  336 
Temperature  of  food  in  coiisti]iation, 

185 
Terrell's  treatment  of  internal  hemor- 
rhoids, 829 
Test  breakfast.  Boas',  67 
Ewald- Boas',  67 
diet  and  it^adminLslration,  67,  112 
to  di'lonuine  intestinal  func- 
tion, 112 
stool,  examination  of,  114 
chumical,  116 
niacruscoiuc,  1 15 
microscopic,  115 
hnditigs  in   acbylia   gas- 
trica     and     sub- 
acidity,  131 
in    atonic    constipa- 
tion, 133 
in  chronic  constipa- 
tion, 661 
in  duodenal  ulcer,  133 
in  d>-senlery,  133 
in  enteritis  mcmbra- 

naeca,  133 
in  gastnc  carcinoma, 
131 
ulcer,  131 
in  hyperacidity,  131 
in  intestinal  carcino- 
ma, 134 
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Tcflt-diet    stool    finiling«  in    jntwti- 

nftl   cat&rrh, 

ohronic,    131, 

132 

fermentative 

dyspepsia, 

134,678 

tuberculoaia,  133 

in  nervous  diarrhea, 

1M,681 
in  spaatio  oonatipa- 

tion,  134, 670 
inst«aoBee,  134 
in    Bubacidity,    131, 
673 
dinner,  Riegel'a,  68 
lueal,  Einhorn'a,  before  examioing 
duodenal  contents,  lOt 
Leube'd,  before  examining  duo- 
denal contcuta,  90 
nonnal,  118 
Schmidt's,   before  examining 

feoee,  112 
in  treatnicnl,  179 
Trats  Tor  blood  in  Secea,  123 

in  ^trit  I'ontents,  66,  86 
for  carcinoma  of  stomach,  86-88 
'  for  diastase,  127 
for  dissolved  protein  in  feces,  117 
for  eniymea,  !:>3,  1U2 
for  fat  m  feces,  127 
for  fecal  pigment,  116 
for  fermentation  and  putrefaction 

of  feces,  116 
fur  gastric  absorption.  t>9 
acidity,  78-81,  SS-90 
function,  S9,  90 
motility.  90,  91,  129 
secrttiou.  30 
for  hejialiir  insufficiency,  592-593 
for  hydrochloric  acid,  75-Sl,  88-90 
fur  intestinal  luotilily,  12S,  129 
for  lactic  acid.  S:2.  S3 
for  lipase  592 
for  Duclci  ID  fei-es.  126 
fur  |>aucivatic  functioo,  126,  129. 

624-<i29 
for  pe[Kin  and  HCl,  S4 
for  peptone,  ^^ 
for  piupeptiuM*.  So 
fur  $leapuii.  12^3 
string  396.  ^^.  493,  710 
for  tri'p&iii.  125.  126 
fur  urobilin,  tUI 

for  vsticotunia  and  svmpathicato- 
nia,o91 
Tetany,  castric,  4^<j 

la\'a^  ill.  19c^ 
Tbeniiue  piuctocl>^  aniAnUiB.  2-12 
Thkrinamin  in  pyloric  swnosis.  4S4 
Tluvad  leisl  for  ^ssiric  acidity.  S8 
w^»nii,  SX! 

antbcLiijDiii-s  in.  SU5 
calcidv-auoo  of.  SU3 
dia^DijiSKi  u( .  JM 


Thread  wonn,  diet  in,  806 

disinfection  during  treatment 

of,  805 
enemata  in,  805,  806 
life  history  of,  803 
symptoms  of,  803 
treatment  of,  805 
Thrombotic  ulcers  of  intesliiie,  741 
Thrush,  309 

of  esophagus,  361,  378 
treatment  of,  309 
Thyroid  extract  in  arterioecleroaia,  S32 
Tobacco  in  gastric  disease,  169 
Tongue,  abscess  of,  324 
affections,  322 
angioma  of,  336 
carcinoma  of,  343 
coating  of,  322 
cysts,  338,  339 
endothelioma  of,  340 
enlargement  of  (macro^ossia},  326 
fibroma  of,  335 
furrowed,  326 
geographic    (lingua  geographic^), 

hair  (lingua  nigra),  323 

inflammation  of  (glossitis),  324, 325 

lipoma  of,  335 

lymphangioma  of,  337 

lymphoma  of,  327 

malformation  of,  322 

neuralgia  of,  321 

pain  (gloesod}-iua)r  321 

pMNlloma  of,  340 

phlegmon  of  (acute  diffused  cla»- 
si^,  324 

sarcoma  of,  341 

in  scarlet  fever,  301 

struma  of,  339 

tuberculofiui  uf,  313 

ulcers  uf,  3U6.  325 
Tonsil,  hypertrophy  of,  326,  347 

lingual,  h>-perkeraioeis  uf,  327 
TotMiihtis  as  a  cause  oi  other  infectioDS, 
292 

chntnic,  347 

follicular,  347 

lingual.  d2i> 

p■rench^tuatous,  347 

suppurativ¥,  347 
Tunuf  of  digestive  tract,  fundameiitAl 
or  extrinsic.  64 

of  stomach  shown   by   Rduitnn 
ray.  140 
Tooth    paaic:^    ^iod    poKdefs    recom- 

niended.  2iM 
Topfer's  meihod  oi  ijuaniilatnv  maaty- 
5Cf  in  determining  gastric  actifily.  M 
Turauna  miRitiDofum  oemii^  7!^ 
*>T^'(ocB  o*.  rS2 
irvauaenl  ot.  7S? 
ToxEtoia  and  ar'.ehv<scieru^  5:29 

and  oial  seLiii^  JA> 

of  ilBui,  rt: 

inwBuoal.  ocu 


tNDEX 


901 


Toxic  gastritiB,  455 

producU  of  bacteria  conditioned 
OD    culture    medium,  684, 
685 
of  intestinal  putnfaction,  686 
Trematodee,  S16 

biliary  calculi  from,  818 
drrboeiB  from,  818 
dysentery  from,  818 
in  portal  vein,  817 
somatic  habitat  of,  817 
Burgical  bladder  from,  818 

kidney  from,  818 
treatment  of,  818 
Trichina  apiralis,  818,  819 
Trichins  in  intestine,  818 

in  muacle,  819 
Trichinoeis,  diagnoeia  of,  820 
eoeinophilia  in,  819 
how  to  prevent,  160 
raw  meat  and,  160 
symptoma  of,  819 
treatment  of,  820 

with  immune  ssrum,  820 
Trichowphalus  dispar,  814 
Trophic  disorders  of  mouth,  321 
Trapon,  IS8 
Trunecek's  serum,  532 
Truss,  Esmarch's  rectal,  847 
Trypsin,  57 

in  feces.  Gross'  casein  test  for,  125 
Muller-Schlect  test  for,  125 
Schmidt's  nuclei  test  for,  126 
Trypsinogen,  58 
Tube,  colon,  220 

duodenal,  Einhom's,  08 
Gross',  100 
Kuhu's,  98 
Jutte's,  100 
Palefski's,  100 
^astroduodenal,  Hehfuss',  78 
irrigating.  Roeenberg's,  ^4 
Wolbarst's,  234 
Zweig's,  233 
Leiter's,  250 
rectal,  221 

stomach,  Aaron's  improved,  68-70 
Chase's,  207 
Friedlieb's,  203 
Rebfuas',  78 
Rosenheim's,  205 
Strauss',  204 
Turck'  a  double  flow,  206 
with  electrode,  iStockton's,218 
with  funnel  connection,  2t)0 
Tubercle  bacilli  in  feces,  122 

gastric  juice  and,  737 
Tubercular  abs«^  of  pharynx,  348 

intestinal  ulcers.  Til 
Tuberculosis  of  cecum,  740 
of  esophagus,  359 
of  intestine,  737 

test-diet  stool  findings  in,  133 
of  liver,  BOO 
of  mouth,  312 


Tuberculosis  of  stomach,  536 

of  tongue,  313 
Tumors,  benign,  of  esopfa^ua,  362 
of  sail  bladder,  614 
of  mteetine,  766 
of  liver^  602 
of  maxills,  345 
of  mouth,  336 
of  stomach,  555 
of  pancreas,  633 

malignnnt.     See  C&rcinomaj  Sar- 
coma, et«. 
Turck's  doubte-flow  stomach  douche, 

206 
IViopAoit^.  698 
TVphlitis  Htercoralis,  736 
T^hoid  carriers,  duodenal  contents  of, 
110 
fever,  danger  of  addoeia  in  diet  of, 
716 
diet,  carbohydrates  in,  716 
fat  in,  716 
high  caloric,  714 
need  of  sodium  chlorid  in, 
.   715 

starch  in,  716 
diseases    of   salivary    glands 

and,  329 
duodenal  contente  in,  110 
Houghton's  diet  table  for,  717 
palatal  ulceration  in,  302 
recrudescences  as  affected  by 

diet,  714 
vegetable  aoup  in,  preparation 
of,  717 
uloers,  713 


Uftbuian's  test  for  lactic  acid,  82 
Ulcer,  alveolar,  321 

callous,    roentgenologic   diagnosis 

of,  141 
colitic,  dry  treatment  of,  237 
duodenal,  705 

affecting  form  of  stomach,  144 
age  incidence  of,  710 
appendicitis  and,  703 
blood  U'sl  in  diaenosis  of,  709 
cholelithiasis  and,  708 
chronic  cholecystitis  and,  708 

cotistipatiun  and,  708 
comfort  posture  of  patient  in, 

709 
complications  of,  710 
diagnosis  of,  143,  707 
by  posture,  709 
roetitaenographic,  143,710 
by  silk  string  test,  710 
diet  in,  711 

duodenal  contents  in,  110 
etiology  ofj  705 
fecal  examination  in,  \Z'i,  709 
gastric  secretion  in,  709 
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Ulcer,  duodenal,  hemorrhage  from,  707 
uiaraamuB  and,  710 
uielena  of  infants  and,  710 
pain  uf,  708 
perforated,  708 
perforating,  an  indicatioD  of, 

144 
peristalsis  in,  144 
polycythemia  in,  710 
prognosis  of,  711 
sex  iuddeuce  of,  710 
symptoms  of,  706 
t«st-<iiet  stool  findings  in,  133 
treatment  of,  inl«rnal,  711 

surgical,  712 
experimental,  70ti 
gastric,  97,  488 

ai^u  incidence  of,  489 
autilyiic  serum  in,  506 
appetite  in,  492 
bacterial  vaccines  in,  50C 
bismuth  in,  504 

subnitrate  in,  266,  504 
callous,   roentgenography   of, 

141 
couiphcations  of,  493 
dia)snu)jis  of,  493 

by  string  tost,  493 
duodenal  ahmcntation  in,  500 
effect  of  lieahng  of,  490 
ctiologj'  of.  489 
frctiueucy  of,  489 
from  arteriosclerosis,  528 
hemorrhage  from,  491 
incidence  of  vomiting  in,  491 
iiicisuru  in,  139 
localization  of  pain  in,  491 
mud-bathb  in,  257 
olive  oil  in,  506 
patholog>'  of,  488 
j.erf orating,  488 

diagnosis  of,  492 

roentgenography  of.  181 
perforation  from,  492,  509 
progi^osis  of,  494 
propliylii\is  of,  495 
in  pruritus  utli,  851 
[jyloric  stenosis  in,  509 
roentgenography  of,  141 
scarlet  red  in,  505 
Bequclo^  of,  49^ 
Be;i  predisposition  to,  489 
silver  nitrate  in,  505 
stouiuch  contents  in,  97 
Huhplircnic   abscess   folio  win  i^ 

))urfo  ration  in,  ii)^ 
surgery  in,  507 
HyuijiioniB  of,  490 
lest-ditt  stool  findings  in,  131 
Ireatiiii'iit   of,   antigenic    (by 
vaccines),  506 

Leuhart/,  498 

Leube-i-ienis»en,  495 

meiliciuat,  5U3 

bippy,  499 


Ulcer,  gastric,  treatment  of ,  surgical,  507 

vomiting  in,  491 
jejunal,  712 
palatal,  321 
peptic,  488 
perforating,      demonstrated      by 

lloentgen  ray,  141 
round,  -188 

of  tongue,  decubital,  325,    Seealso 
Ulcers. 
L-leerative  colitis,  730 
enteritis,  730 
I«ri.-jgnioiditi9,  7S9 
si>;uxoiditis,  730 
Ulcerocarcinoma,  541 
tlcers,  dyscntflric,  719.  iWDyuentery. 
of  esophagus,  358 
intestinal,  705,  713,  719.  730,  737 
catarrhal  and  folliirular,  730. 

Sre  also  Enteritis, 
diet  in,  172 
embolic,  741 
syphilitic,  741 
ttirombotic,  741 
tubercular.  737.     See  Intesti- 
nal tulierculoeis. 
of  palate,  3U4 
of  rectuiri,  843 

anod^'ncs  in,  844 
diagiiosis  of,  844 
gonorrheal,  843 
surgery  of,  845 
syphilitic,  843 
treatment  of,  844 
tubercular,  844 
stercoral  or  dtti^ubital,  736 
lil)ial,  in  hookworm  disease,  811 
of  tongue,  305 

typlioid,  7!3.    ^w  TyjAoid  fever. 
i'ee  also  L  leer. 
Ulcus  rotunduui  duodeni,  705 

ventricuU,  488 
Umbiheal  dysi*i>sia,  428 
Uncinaria  iiiiicrii-ana,  809 

duodenalis,  8U(J 
L'ncinuria.--is,    SOU.       See    Hookworm 

disease. 
Urethritis  from  treinatodes,  818 
Urobilin  and  urobiUnogen  in  duodenal 
contents,  101.  110 
ychlesiniitr's  lest  for,  101 
Urobilinuria  from  disease  of  liver,  593 
Lrticuria  in  mouth,  3 IS 
Uvula,  carcinoma  of,  344 
Uzara.  27  ij 


\"accjn"E  treatment   of   chronic   intes- 
tinal catarrh,  649 
of  enteritis  incmbranacea,  656 
of  tiiialrif  uker,  506 
of  pruritus  ani,  856 
of  ulcerative  colitis,  735 
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Vaccine  treatment  ol  ulcerative  enter- 
itis, 735 
Vaccinia  in  mouth,  302 
Vagotonia,  389 

and  mui^ua  coEitia,  653 
and  sympatliicutonia,  388 
medical  treatment  of,  391,  656, 658 
Bigna  of,  390,  391 
Vagus  and  sympathetic,  coordination 
of,  781 
gastric  secretion  and,  54 
Varicella,  orfJ  localization  of,  302 
Variola,  diseases  of  salivary  glands  and, 
329 
in  esophagus,  357 
Variolous  stomatitis,  302     * 
Vasomutur  diaorders  of  mouth,  321 
Vegetable  milk,  194 

pro l«in  preparations,  191 
Vegetables    in    constipating    diet    of 
intestinal  diseases,  179 
green,  in  diet  of  gastric  patients. 
11)7 
Vegetative  nervous  system,  387,  781 

diugnosia  of  aiaturbance» 

of,  390 
spastic  constipation  and, 
668 
Verneuil's  dilatation  treatment  of  hem- 
orrhoids, 827 
Vertebral  massage  in  peristaltic  unrest 
of  stomach,  393 
pain  in  gastric  ulcer,  491 
pressure  and  pyloric  function,  211, 

405 
symptoms  of  pancreatic  disease. 

m? 

Vibration  following  massage,  214 
Vitamin,  157 

deficiency,  effects  of,  158 

foods  rich  in,  158 

growth-promoting,  159 

in  milk,  157 

necessity  of,  157 

in  rice,  157 

susceptibility    of,    to    heat    and 

alkalis,  158 
three  kinds  of,  153 
Volvulus    of    cecum    diagnosed    by 

Roentgen  ray,  147 
hemorrhage  from,  747 
massage  in,  749 
origin  of,  742 
of  sigmoid,  748 
Vomiting  in  gastric  ulcer,  491 
hysterical,  electricity  in,  215 
ii£opathic,  403 
of  intestinal  stricture,  755 
lavage  in,  197,  198 
to  prevent,  197 
nervous,  403 

treatment  of,  404 
of  peritonitis,  lavage  in,  198 
of  pregnancy,  bloo<l  transfusion  in, 

404 


Vomiting  of  pr^naocy,  corpus  luteum 

in,  405 
electricity  in,  215 
epinephrm  in,  404 
vertebral  percussion  in,  405 
Von  Oefele's  test  for  steapain  in  feces, 
126 


tVAL.ES  bougie,  733 
Warm  entire  pack,  248 
Water  in  the  diet,  168 

effect  of,  on  gastric  secretion,  168 
hot,  before  meals,  168 
mineral,  in  gastric  diseases,  168 
retention  of.  in  stomach,  168 
in  therapeutics,  247 
"Water  way    in  stomach,  52 
Water-trap  stomach,  139,  558 
Waters,  aliLaline  carbonated,  253 
bitt«r,  254 
chlorin,  252 
furruginous,  254 
sodium  ehlorid,  253 
Weber's  guaiac  test  for  blood  in  gastric 

contents,  86 
Wegele  s  stomach  electrode,  217 
Wefl's  disease,  587 
Wet  rub,  the,  247 
Whey  in  the  diet,  164 
Whipworm,  814 

treatment  of,  815 
Whortleijerry  as  an  astringent  article 

of  diet,  177 
Williams'  hemorrhoidal  electrode,  831, 

8^2 
Wohlgemuth's  antidiabetic  diet  in  pan^ 
creatic  disease,  630 
test  for  diastase  in  feces,  127 
i  Wollmrsfs  rectal  irrigation  tube,  235 
WoDT-Junghans  tiist  for  gastric  can^i- 

noiua,  87 
Worm  carriers,  813 

Worms,  794.    Scr.  TnjtewoTm,  Itound 
worm,  Thread  worm.  Hookworm, 
Whipworm.  Anguillula,  Trema- 
tJjdf'H,  and  I'ricliina. 
appemUt'iti^  and,  7ii7 
eosinojihiliu  and,  8(X) 
maggot,  803 

nervous  dys|)epsia  and.  419 
Wormseed.  Aiiicrir'an,  as  a  substitute 
for  santonin,  802 


XEROPHTHALMIA    from    vitamin    defi- 
ciency, 158 
Xerostomia,  321 
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YAOiTA'it  twtliud  t4  (liagDodBg  Upe- 

worni,  79(1 
VcMt  in  ehronio  oooKtimttoa,  066 

M  &n  int«i(iaal  dwnfecUiit,  3S1 
Yochurt,  les 

from  Ubleta,  iSG 

in  fMtric  diieaaee,  105 

in  iQlaatiiiftl  toxcmu.  6B8 

)uAr.   kcnunin   and   Mur   milk, 

cempwiMD  of,  166 
ltfe-I>rolonjpflg  cfloct  of,  UU 


Yo^uri.  nutrilivr  nixie  ol,  IM 
S'ouuk'h     Kt>PAi'>[>»i     (or     ooallnuotui 
proctoclyui,  2i2 


ZwEto's    ic«-l)B<E   far  (lainrul   hvinor- 
tbtiiiia,  82-1 
oil  cncinBiDr,  S23 
racial  electrode,  231 
irriitating  cube,  233 
Zyniogciut,  33 
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